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ABSTRACT
The major goals of this research were: (i) to review and evaluate the Java Sea fisheries
legal, policy and management framework in particular, with respect to the demersal
fishery; and, (ii) to investigate the current information available for assessment of the
Java Sea fisheries resources and their sustainability. To achieve these goals, the
complexities of Indonesia’s fisheries management and policy framework have been
critically reviewed. In addition, fisheries statistical data and information has been
collected from national, provincial and district governments surrounding Java Sea,
which includes 7 provinces and 31 districts. Finally, to investigate the problems and
issues in implementing the current fisheries laws and regulations, interviews with
fisheries management authorities at all levels of government have been carried out
and observations of fishing vessels and fishing activities have been made throughout
the region.

Large-scale development of demersal fisheries in the Java Sea occurred in the late
1960s, after the introduction of trawl fishing. This was promoted by strong
international demand for shrimp, especially from Japan. As a result, the Java Sea
demersal fisheries became very important as a source of fish for domestic
consumption and as raw materials for fish processing, resulting in new industries and
creating local job opportunities. The average contribution of Java Sea fisheries to the
national marine fisheries production during the period from 1985 to 2008 was about
23.5 %. To deal with the increasing exploitation of fisheries resources, the Indonesian
Government enacted Fisheries Law No. 9 (1985), later followed by Fisheries Law No.
31 (2004). These laws covered most aspects of fisheries in Indonesia, including
jurisdiction, management, exploitation, development, delegation of responsibilities, as
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well as monitoring, control and surveillance. The objective of these statutes was to
obtain maximum social and economic benefits from fishery resources while
guaranteeing the sustainability for future generations. However, despite the good
intention of these laws, this review found that there remain major problems in
implementation, particularly in relation to the lack of agreement concerning the
sharing of the marine jurisdiction and fisheries management responsibilities among
the national, provincial and district governments within Indonesia. Another major
issue is the continued open access nature of the Indonesian fisheries. In general,
fisheries officers understood the fisheries laws very well, but found it difficult to
implement in a practical sense.

The official statistics collected as part of this study indicated that the demersal
fisheries of the Java Sea were heavily exploited, particularly by small-scale vessels,
which dominated fishing activity in most regions. However, field observations also
provided evidence that there were many more vessels than recorded in the official
statistics. Many of these vessels were unregulated, due to their small size, and a
proportion of these catches go unreported, directly to the crews or buyers (not through
markets). As a result there was a significant component of the demersal fisheries of
the Java Sea that were illegal, unreported and/or unregulated (IUU). In addition, it
was found that current official catch statistics were very poorly collected and, by the
time they were documented in reports, the data have been aggregated in such a way as
to be of little use in managing particular fish species or fishing activities.

This analysis of the Indonesian fisheries assessment and management framework has
revealed a picture of management gaps, data inconsistency and inadequacy of
regulations to achieve the sustainability of fish resources. As a result, there remains a
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high level of IUU fishing throughout the Java Sea and a general lack of monitoring,
control and surveillance. The open-access nature of the fisheries and complexity of
fish licensing systems, split between three levels of government, make planning and
enforcement difficult.

Improved laws and regulations and better co-ordination

between different levels of government are required in order to move progressively
toward the development of fisheries management plans for major fisheries and
regions.
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Chapter 1
INTRODUCTION
This research deals with the information requirements, fisheries assessments and
policy frameworks required to assist in the sustainable management of Java Sea
demersal fisheries. Demersal fisheries refers to the fisheries that target the capture of
bottom dwelling fish, shrimp, and sedentary reef fishes. As background to this
research, the Indonesian Marine Capture Fisheries has been reviewed (Section 1.1 –
1.4), including the importance of fisheries in Indonesia as a food resource, current
management and policy challenges, and existing data sources. In this review,
particular emphasis has been placed on the Java Sea fisheries. The research objectives
and approach are presented in Section 1.5 and 1.6.

1.1 INDONESIA AND ITS MARINE WATERS
Indonesia is an archipelagic country that straddles the Equator along the sea lanes
between East and South Asia (Figure 1.1). Indonesia is comprised of over 17,500
islands with a combined coastline of about 81,000 km. The total land area combined
across all islands is about 1.9 million km2. The marine area of Indonesia is about 5.8
million km2, consisting of territorial and archipelagic waters of 3.1 million km2 which
includes waters from the shore to 12 nm and an Indonesian Exclusive Economic Zone
of 2.7 million km2 (Rusmanto and Kardono, 1999).

The population of Indonesia was 147.5 million people in 1980 and increased to 218.9
million people in 2005 (Table 1.1). In addition, the annual population growth rate has
decreased from 2.32 % in 1980 to 1.60 % in 1999, and the number of households
increased from 30.4 million in 1980 to 50.5 million units in 1999. However, the
1

average household size has decreased from 4.9 household members in 1980 to 4.1
household members in 1999 (CBS, 2000).
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Figure 1.1. Indonesia and its adjacent waters. Note: The IEEZ line illustrated by
Author is not exact political boundary.
Table 1.1. Population and its annual growth rate, and number and average size of
households in Indonesia, 1980, 1990, 1995, 200 and 2005. Source: CBS
(2009)

Year

Population
6
(10 people)

Annual growth
Rate (%)

Number of household
6
(10 units)

Average household
Size (people)

1980
1990
1995
2000
2005

147.5
179.4
194.8
205.1
218.9

2.32
1.98
1.66
1.49
1.30

30.40
39.70
45.70
50.85
54.07

4.9
4.5
4.3
3.9
3.7

Based on CBS (2009) the population of Indonesia is concentrated in Java Island. The
area of Java Island was about 6.6 % of the total land area of Indonesia, but the
population in Java in 2005 was about 58.70 % of 218.9 million population of

2

2

Indonesia. Population density of Indonesia is about 116 people/km , while the
2

population density in Java was about 1,050 people/km in 2005.

Courboules (1999) reported that approximately 20.5% of Indonesia's population (see
Table 1.1) lived in coastal areas within 3 km of the sea and approximately 60% lived
within 20 km of the sea. Fish protein, particularly from productive waters such as the
Java Sea, makes a major contribution to the food security of this large population.
1.2 INDONESIA’S MARINE CAPTURE FISHERIES

Indonesia's marine capture fisheries can be characterized as multispecies and
multigear. The Directorate General of Fisheries (DGF) of Ministry of Agriculture
and Directorate General of Capture Fisheries (DGCF) of Ministry of Marine
Affairs and Fisheries reports annual landings by quantity and value, and this
information is based around 45 finfish species or species groups, seven species or
groups of both crustaceans and molluscs and four other species groups including
seaweeds, turtles, sea cucumbers and jellyfish. To exploit this diversity of
commercially valuable species, a wide range of gear types and fishing vessels are
used. The DGCF publishes landing statistics for 29 of the most important gear
types ranging from simple traditional hand lines to more technically complex gear,
such as trawls and purse seines. Most Indonesian fishers harvest a range of
different species depending on the seasonal availability of a particular resource.
Available information on the fishery composition and quantity of Indonesian fish
landings, by source of production from 1960 to 2008, are summarised in Figure
1.2. Marine capture fishery contributed about 80% of the total supply of fish
products during this period (DGF, 1984-2000 and DGCF 2001 -2010).

3

The bulk of Indonesia's marine fisheries landings are caught in coastal waters by
small-scale fishers. These fishers use plank built boats without an engine or a boat
with an engine, but weighing less than 30 gross tons (DGF, 1984-2000 and DGCF,
2001- 2010).
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Figure 1.2. Total by source of production of fisheries for Indonesia, 1960-2008.
(Source: DGF 1984-2000; DGCF 2001-2010)
Small-scale fisheries in Indonesia are generally characterised by the use of low
technology fishing gear, usually with no mechanization, operating over a limited
range within the coastal area, and often, but not always, for subsistence needs
(Figure 1.3). This contrasts with industrial or large-scale fisheries in Indonesia,
which generally employ higher technology gear, operate over ranges beyond 20
nautical miles from the shore and predominantly fish for commercial purposes.
This division is often subjective and, what is considered small scale in one country
may be considered large scale in another (Coppola, 2001). However, the
descriptions of small-scale fisheries used above differentiate the two major sectors
of the Indonesian fisheries.

4

A

B

Figure 1.3. Small-scale fisheries in Indonesia: typical small boats equipped with
“arad net” a modification of trawl net (A) and small-scale fleet
fishing in Java Sea targeting demersal fish (B).
The importance of small-scale fisheries in Indonesia is demonstrated by the
number of boats involved, as these fisheries contribute the vast majority in terms
of vessel numbers and people, as shown in Figures 1.4 and 1.5, respectively.
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Figure 1.4. Number of units (fishing vessels) based on boat category of Indonesia,
1985-2008. (Source: DGF 1984-2000; DGCF 2001-2010).
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Figure 1.5. Number of people participating in marine fisheries based on fisher
category, 1985-2008. (Source: DGF 1984-2000; DGCF 2001-2010).
In addition, there are some government-owned fishing companies defined as largescale. Each type of large-scale fishing enterprise is characterised by their source of
investment, for both the fleets of boats and for shore-based facilities. Large scale
vessels are restricted to operating in areas where there is no competition with
small-scale fisheries, to avoid the conflict but this separation does not always work
in practise.
1.2.1. Per Capita Fish Consumption and Food Consumption
Expenditure
Protein in the diet of humans comes from animal and plant products. Plant protein is
the main source of protein for Indonesians while animal protein, which comes from
fish, meat, eggs and milk, is a secondary source (CBS, 2010). Fish is the main source
of animal protein in Indonesia, making up about 62% of the total animal protein
g/capita/day consumed in 2008 (Table 1.2).

6

It should be noted that the consumption of fish protein has increased at the rate of
about 3 %/year from 1991 to 2008 (see Table 1.2).
Table 1.2. Per capita consumption of protein (g/capita/day) by commodity group,
1991–2008. Source: CBS (2010).
Commodity Group
Animal Protein

Year

Total

Plant
Protein

Total
Protein

Proportion
of fish to
total animal
protein (%)

Fish

Meat

Eggs

Milk

1991

4.22

1.98

0.78

0.30

7.28

53.97

61.25

57.97

1992

5.68

2.59

0.80

0.38

9.45

55.69

65.14

60.11

1993

5.68

2.40

0.85

0.37

9.30

56.70

66.00

61.08

1994

5.91

2.54

1.00

0.42

9.87

56.89

66.76

59.88

1995

6.19

2.52

1.06

0.61

10.38

59.43

69.81

59.63

1996

6.33

2.70

1.14

0.50

10.67

60.91

71.58

59.33

1997

6.60

2.78

1.12

0.47

10.97

54.30

65.27

60.16

1998

7.23

2.97

1.25

0.59

12.04

58.72

70.76

60.05

1999

6.07

1.33

0.99

0.44

8.83

59.20

68.03

68.74

2000

7.35

2.65

1.45

0.64

12.09

58.88

70.97

60.79

2001

7.42

2.59

1.51

0.67

12.19

59.09

71.28

60.87

2002

7.17

2.26

1.61

0.72

11.76

39.86

51.62

60.97

2003

7.91

2.62

1.54

0.68

12.75

42.69

55.44

62.04

2004

7.65

2.54

1.65

0.73

12.57

42.61

55.18

60.86

2005

8.02

2.61

1.88

0.83

13.34

42.09

55.43

60.12

2006

7.49

1.95

1.74

0.77

11.95

43.25

55.20

62.68

2007

8.18

2.33

1.89

0.83

13.23

41.13

54.36

61.83

2008

8.34

2.31

1.96

0.86

13.47

39.62

53.09

61.92

The average quantity of fish consumed in Indonesia increased from 1989 to 2008
(Figure 1.6) at rate of a 5.1 %/year per capita. The average fish consumption in
Indonesia was about 20.6 kg/capita/year in 1998 (CBS, 2010), and increased at a rate
of about 3.5 %/year between 1989 and 2010. In total, fish consumption in Indonesia
was about 5.3 million tonnes in 2008 (DGCF, 2010).
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Figure 1.6. The average fish consumption per capita and total fish consumption in
Indonesia, 1989 – 2008. (Source: DGF 1984-2000; DGCF 2001-2010).
The percentages of average monthly per capita income spent for cereal, fish and
vegetable by people in rural areas are greater than that by people in urban areas in
2006 (Table 1.3). Table 1.3 also indicates that cereal, fish and vegetable are the
main diet of people in rural areas. By comparison, the percentages of average
monthly per capita income expended for meat, eggs, milk and fruits by people in
urban areas were higher than that by people in rural areas (CBS, 2007). The price of
fish in urban areas is usually more expensive compared to the price in rural areas;
therefore, the people in urban areas prefer to get animal protein from meat, milk and
eggs. The percentage of average monthly income per capita that is spent on food for
consumption in rural areas is greater than that in urban areas.
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Table 1.3. Percentage of average monthly per capita expenditure for food
consumption in rural and urban areas in 2006. Source: CBS (2007).
Commodity group
Cereals
Fish
Meat
Eggs and milk
Vegetable
Fruits
Percentage of income expended for food
Per capita expenditure for food (Rp/month)

Rural (%)
17.35
5.84
2.79
2.79
6.13
2.85
61.79
1,544,750

Urban (%)
10.72
4.20
3.77
3.31
4.24
3.04
46.88
1,172,000

1.2.2. Contribution of Fisheries to National Economy
The Gross Domestic Product (GDP) of Indonesia increased at the rate of 21.2
%/year from 2004 to 2008, but decreased during 2006 - 2007 due to the effect of an
economic crisis including the increase in fuel prices (Table 1.4). Based on this data
for the GDP from 2004 to 2008, indicating growth, it seems that the national
economy of Indonesia has recovered from the international financial crisis of 1998.
Table 1.4. The Gross Domestic Product of Indonesia and the contribution of the
fisheries sub-sector to the national economy. Source: CBS (2010).
2004

2005

2006

2007*

2008**

Gross domestic product (in billion Rp):
Fishery
Agriculture
National

53,011

59,639

74,335

97,697

136,436

255,824

281,968

328,822

408,012

536,864

2,295,826

2,774,281 3,339,217 3,949,321 4,954,029

Contribution of fisheries (%) to:
Agriculture

20.72

21.15

22.61

23.94

25.41

2.31

2.15

2.23

2.47

2.75

National
Note : * Preliminary; ** Very Preliminary

The GDP resulting from fisheries in Indonesia has continuously increased, after the
economic crisis. The rate of increase of the GDP from fisheries from 2004 to 2008
was about 5.3%/year. The GDP from fisheries in 1998 was 4.1% higher than in
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1997. The contribution of fisheries to the GDP from agriculture sector increased at
the rate of 3%/year from 1993 to 1998. In contrast, the contribution of fisheries to
the national GDP has decreased from 1993 to 1997, but increased considerably
during the economic crisis (CBS, 2000).
1.3. JAVA SEA MARINE CAPTURE FISHERIES
The Java Sea is the most southern part of the Sunda Shelf, where the latter connects
the western part of Indonesia with the Asian Continent. The Java Sea itself is
bordered by the southern part of Sumatra, Java and Kalimantan (Figure 1.7).
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Figure 1.7. Java Sea and its adjacent waters.

In 1979, about 25% of the total marine fishery production of Indonesia came from the
Java Sea. It is the main supplier of fish protein to the island of Java, where
approximately 60% of the 149 million population of Indonesia live. In total, more
than 120,000 fishers operate in the Java Sea (DGF, 1981), which reflects the
10

importance of the Java Sea for the livelihoods of many people. The shallow waters of
the Java Sea are some of the most important fishing areas for small-scale fisheries in
Indonesia.

According to the fisheries statistical data published by DGF and DGCF, the average
contribution of Java Sea fisheries to the national marine fisheries production during
the period from 1985 to 2008 was about 23.5 % (DGF, 1999; DGCF, 2010).
However, this contribution tended to decrease over this period. This contribution
includes supplying fish for domestic consumption and raw materials for processing,
supporting marketing industries, and providing job opportunities. The contribution of
the Java Sea fishery to the national fish production is shown in Figure 1.8.
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Figure 1.8. The contribution of Java Sea to national fish production during 19852008. (Source: DGF 1987-2000; DGCF 2001-2010).
The fisheries production of the Java Sea comes primarily from demersal and small
pelagic fisheries resources. These resources were harvested using various traditional
fishing gears long before Indonesian independence in 1945 (Butcher, 1995;
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Dwiponggo, 1987). However, there is little information available on the fishing
activities prior to 1945.

The rapid development of the demersal (bottom) fisheries in the Java Sea happened
after the introduction of trawl fishing during the late 1960s. This was promoted by
strong international demand for shrimp especially from Japan (Bailey and
Dwiponggo, 1987).

Fishing activities within the demersal fishery have been confined to shallow water of
less than 40 m in depth. The development of the demersal fishery has extended
primarily along the north coast of Java. As a consequence, conflict arose between
fishermen using traditional fishing gears with low technology and those employing
modern fishing gears, such as demersal trawling. The expansion of Java Sea fisheries
was started by the emergence of trawl and purse seine gear in 1971. Total catch from
the Java Sea more than doubled from 140,000 tons in 1970 to more than 332,000 tons
in 1979. The demersal catch, however, increased at a slightly slower rate from about
60,000 to 138,000 tons in the same period (Martosubroto, 1987).

Fundamentally, the Government of Indonesia started to manage the Java Sea fisheries
in the early 1970s when the first five-year development plan was launched (Zachman,
1973). At the beginning of this period, accurate stock assessments of the resource in
the Java Sea were not available, so estimates were based on the extrapolation of
survey results from the Gulf of Thailand. Tiews (1966) estimated 3.6 tons/km2 annual
potential yield of the demersal fish in the Sunda Shelf including the Java Sea, while
Gulland (1971) used a more conservative estimate of 1.5-2.5 tons/km2. Afterwards the
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assessment derived from the trawl surveys in the Java Sea indicated standing stock 1
values of between 2.15-3.24 tons/km2 of all demersal species (Saeger et al., 1976).

Although trawl survey data in the Java Sea became available from 1974 onwards and
were collected continuously through 1980 (Saeger et al., 1976; Martosubroto and
Pauly, 1976; Losse and Dwiponggo, 1977; Dwiponggo and Badrudin, 1980), no one
has tried to relate this information to the increasing fishing effort in order to assess the
demersal stock of Java Sea.

As fisheries data, consisting of catch and effort became available from DGF in 1972,
an attempt was made to assess the fisheries stock based on catch per unit effort in the
north coast of Java. The result indicated that by 1975 the demersal resources had
been fully exploited but there was still room for further exploitation of the pelagic
resources (Sujastani, 1978; Dwiponggo, 1978). After incorporating 1976 catch and
effort data, the analysis of the demersal resources revealed that the level of
exploitation had already surpassed the estimated maximum sustainable yield of
67,000 tons (SCS, 1979).

Trawl fishing not only threatened sustainability of the resources but also probably
resulted in declining catch rate of small-scale fishers. As a result, serious physical
conflict between small-scale fishers and trawl fishers occurred (Sardjono, 1980).
Therefore, the Government of Indonesia banned trawl fishing from all Indonesian
waters, except the Arafura Sea, through the promulgation of Presidential Decree no.
39 in 1980. However, the further development of traditional fishing gears such as
“dogol” and “arad” (a variant of Danish seine trawl) after the trawl ban policy came
1

Standing stock is defined as the total weight of a fish stock or of some defined fraction of it (e.g.,
spawners), in an area, at a particular time (Ricker, 1975).
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into force, has increased fishing effort on the coastal demersal fishery resource off the
north coast of Java. Consequently, the catch rate based on annual trawl surveys by
R/V Mutiara IV (1976-1989) indicated that catch per hour had tended to decrease
again. A recent report by Naamin (2000) stated that increases in fishing pressure have
resulted in over-exploitation of the demersal resource in inshore areas of Java.
However, the demersal resource in offshore areas of Java Sea was reported to be
under-exploited.

The quality of Indonesian official fisheries data published by DGF and DGCF (e.g.,
see data in Figure 1.2, 1.3 and 1.8) is often criticised because the status of stocks may
be wrongly assessed (Dudley and Harris 1987; Venema 1997). However, the catch
and effort data available is still used by the national fisheries department to assess the
status of Indonesian fish stocks and to decide on the number of fishing licenses to be
issued.

Although regulations are in place to protect fisheries resources, and this is clearly
stated as an objective of the Fisheries Law No. 31/2004, over-exploitation still occurs
in the Java Sea (NCFSA, 2007). This over-exploitation of demersal resources in Java
Sea leads to negative socio-economic impacts especially to small-scale fishers. A
major problem in managing the demersal fisheries resources of the Java Sea is the
lack of accurate catch data and biological information, and, the lack of a systematic
appraisal of management systems. In order to assist in resolving this problem,
performance indicators are needed to assess whether management objectives are being
met.
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This research project was intended to review the current management framework of
the Java Sea demersal fishery and to identify the essential fishery management
information required for an evaluation of management objectives under the current
Fisheries Law No. 31/2004, which states under Article 46 that “government
formulates and develops a fishery information and statistical data system, and carry
out the collection, process, analysis, storage, presentation and dissemination of data
on the fishery potential, facilities and infrastructure, production, handling, the
processing and marketing of fish, and the socio-economic data relevant to the
operation of fisheries resource management and the development of fishery business
system.”

1.4. FISHERIES POLICY AND MANAGEMENT IN INDONESIA
The first Indonesian Fisheries Law No. 9/1985 was enacted to deal with all aspects of
fisheries in Indonesia, including jurisdiction, management, exploitation, development,
delegation of responsibilities, as well as monitoring, control and surveillance. The aim
of Fisheries Law No. 9 was the management of fisheries in Indonesia to obtain
maximum benefits, gained from fishery resources utilisation, for all Indonesians. This
law was then repealed by Fisheries Law No. 31/2004 which is focused not only on
achieving the optimum benefit but also on guaranteeing the sustainability of fish
resources for future generations.

There are other laws currently in place that deal with fisheries management in
Indonesia, for example Law No. 5/1983. Indonesia enacted this law to deal with the
declaration of the Indonesian Exclusive Economic Zone (IEEZ), after the ratification
of the United Nations Convention on the Law of the Sea (UNCLOS) of 1982.
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In 1999, the Government of Indonesia enacted the Law of Autonomy No. 22, which
focussed on regional development. The goal of this law was to provide greater
responsibility to the Provincial and District governments to undertake exploration,
exploitation, conservation and management of fishery resources distributed within
their jurisdictional marine areas. Based on this Law, the marine area of the province
covers marine waters up to 12 nautical miles from the coastline. This law has
important implications for the management of fish stocks in the Java Sea, as there is
no agreement on the marine jurisdiction among the provinces and fish are shared
among fishers from different provinces. Therefore, an integrated and partnership
approach between government and fishers is essential to manage multi-jurisdictional
fishing areas. This integrated approach needs to embrace various aspects of fisheries,
such as natural resources, human resources, production, marketing and socioeconomics of fisheries, and to involve relevant stakeholders including the government
institutions, fishers, fish processors and fish traders (Charles, 2001).

Integrated fisheries management requires the existence of management institutions
including one or more explicit fisheries management authorities. Moreover, the
minimum functions of any management authority should include the mandate for
coordinating the collection and analysis of information and data necessary to allow
responsible fisheries management (FAO, 1997). The framework for Indonesian
fisheries management is discussed in detail in Chapter 3 of this thesis.

1.4.1.

Sources of Data
Management

and

Information

for

Fisheries

According to the FAO, effective fisheries management, within a context of
accountability and transparency, requires clearly structured fishery management
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plans, which should include information about objectives, performance indicators and
reference points (FAO, 1997). These performance indicators can be used to assess
progress toward the management objectives. As a result, the management authority
should collect relevant data and information to support performance indicators, in a
cost-effective manner, in order to achieve and demonstrate the effective fisheries
management.

Under Indonesian Fisheries Law No. 31/2004, fisheries management objectives could
be broadly divided into those that relate to resource, socio-economic and
environmental issues, each of which require different performance indicators to assist
decision-making. It is therefore important for the fisheries management authority with
jurisdiction over the Java Sea to ensure that data are relevant, accurately collected and
correctly analysed. This has important implications in terms of the type, quantity and
quality of data to be collected. The data should be disseminated to the appropriate
users, and incorporated into the decision-making process. Information is also needed
to demonstrate to the community that resources are being managed responsibly and
that the fisheries management objectives are being met (FAO, 1999a).
1.4.1.1. The Importance of Indicators
In many situations, key information about fisheries can be summarised in the form of
indicators. Essentially, indicators are pointers, which could be used to reveal and
monitor trends in catch and effort of fisheries. In this way, they can monitor the
sustainability of a fishery. Further indicators can be developed to assess fishery
development policy and management performance in relation to the various
components of the fishery system, such as the environment, non target species, the
economic and social conditions, and the cultural context and so on.
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The prime qualities of any type of information for decision making are relevance and
precision, among others. It may seem evident that a sustainability indicator should be
of direct relevance to the issue of sustainability. For example, yield or production,
while generally available, gives little clue as to whether a fishery is sustainable.
Complementary data such as fishing effort and species composition are also needed.
Similarly, data on total fleet capacity in terms of numbers of boats or total tonnage
may not really reflect the trend in fishing pressure, in the absence of data on the
activity of the fleet, particularly the time the vessels spend actively fishing. These
additional data should be estimated with sufficient precision to allow distinction
between the main signal the indicator is supposed to provide and the residual noise,
which is related to error in the data or in the system representation (Caddy and
Mahon, 1995).
1.4.1.2. The Use of Indicators for the Sustainable Development
of Capture Fisheries
The use of classic stock assessment models to derive information such as Maximum
Sustainable Yield (MSY) and/or Maximum Economical Yield (MEY), and the use of
output-based controls such as Total Allowable Catch (TAC), may have limited
application to the Indonesian region where individual fisheries typically target several
species simultaneously using a range of fishing gears and methods. The effective use
of these models also requires substantial amounts of data, ideally over a long time
period, and such data does not exist for Indonesian fisheries. The outcomes from
empirical models are also usually complex and often difficult to understand by
fishers, policy makers and other stakeholders; this can undermine the credibility of the
model outcomes and negatively influence compliance levels by fishers.
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One way to overcome these limitations is through the use of indicators, aimed at
providing an insight into the sustainable development and management of fisheries in
Indonesia.
Indicators are measures of performance that can provide the necessary information for
the formulation of fisheries management policy and facilitate timely day to day
management of fisheries resources by local authorities using identified targets or
goals. They can also be used by the national authorities to provide a broader or
national perspective on the status and condition of fisheries. They may not simply be
biological in origin but may include other specific management or development
objectives, and they need to be locally specific, practical, simple, easy to understand,
and comprehensible to all local stakeholders (Nielsen et al, 2001). Indicators of
fisheries sustainability could include information such as: catch, number of fishing
vessel, catch per unit effort (CPUE), value, catch composition and size of fish.
1.4.2. Fisheries Data Collection
Two of the main problems confronting fisheries managers are determining acceptable
levels of harvest and designing regulations that will achieve those levels. In addition,
stock assessments can provide fishery managers with basic information regarding the
status of exploited fish stocks, and whether fish biomasses are increasing or
decreasing, and, possibly why. Many fisheries stocks are managed on the basis of
annual catch quotas. The quota for a stock is usually derived from the estimated
current exploitable biomass and the estimated target fishing rate. Projections of future
harvests can then be made, if the strength of incoming year-classes (the recruits) can
be estimated or assumed (FAO, 1999).
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There are four main areas of information that would be useful in assessing the
effective management of demersal fishery in Java Sea. These areas of information and
data relate to:
(i) State of the fisheries;
(ii) Socioeconomic values;
(iii) Legal framework governing the fisheries;
(iv) Delegation of authority to manage (e.g., development of Provinces).
A conceptual model of information requirements for the effective fisheries
management is depicted in Figure 1.7, and this thesis has attempted to address the
components shown as shaded.

Population
Establishment
Expenditure & GDP
Participants

Status of
resources

Decentralisation
Co-management

Information
requirement
for effective
fisheries
management

Delegation

Resource potential
Production
Number of effort
Infrastructure
Environment

Socioeconomic

Legal framework

Laws & Policies
Goal & Objectives
Management mechanism
Constraint & Opportunities

Figure 1.9. Diagrammatic representative of information requirements for effective
fisheries management. Note: (a) Shaded areas indicate topics covered in
this research. (b) Some aspects of decentralisation have also been covered.
Source: Author.
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In Figure 1.7, several components are inter-related to each other, and each component
consists of sub components. These information requirements are further outlined
below:

a. Legal framework
Fisheries management is supported by laws and policies and setting regulations is an
especially difficult task because almost all regulations in Indonesia tend to favor one
group of fishers over another. As well, political manoeuvring to influence the
regulations is often very intense. Information about the legal framework involves
understanding laws and regulations that have been applied, the goals and objectives
that have been defined and stated, management mechanisms, constraints and
opportunities to achieve the management objectives. This thesis has dealt with the
legal framework governing the Java Sea fishery in Chapter 3.

b. Status of Resources
The status of resources should provide an assessment of the current level of
exploitation. Critical information may be the potential production, current production,
level of effort, and environment impact of exploitation. Information concerning the
status of stocks and current level of exploitation in respect to the Java Sea are dealt
with in Chapter 4 of this thesis.

c. Socioeconomic
Socioeconomic information is critical in evaluating policies and management
activities, as they measures the value of fisheries, for example, in alleviating poverty
and as a food resource. Critical information for a fishery may be: local population
density, participants in the fishery, number of fishing households/establishments,

21

expenditure and contribution of the fishery to gross domestic product. Socioeconomic issues are not dealt with in this thesis, and would require a significant
resource commitment to investigate for the Java Sea region.

d. Delegation
Information about delegation relates to the decentralization of fisheries management
and the prospect of applying co-management for demersal fisheries.

Decentralising fisheries management involves the delegation and sharing of selected
jurisdictions, responsibilities and functions from a centralised government authority to
the local level, either to a local government institution or to local people. To be
effective, decentralization of management must be mutually agreed to by the parties
involved. Moreover, delegation can be operationalised by passing of some authority
and decision-making powers to local officials. The central government usually retains
the right to overturn local decisions and can, at any time, take these powers back
(Pomeroy and Berkes 1997). In this thesis, the roles of central, provincial and district
government in managing fisheries are discussed briefly in Chapter 5.

1.4.3. Data Requirements to Develop Indicators
The indicators have various information and data requirements. For catch and effort
indicators, much of the data for the Java Sea already exists or could be collected
relatively easily, including vessel numbers, fishing time and landings. Accounting for
misreported landings, misinformation and illegal activity hampers the accuracy of
these data. The use of CPUE as an indicator of stock health and sustainability is
common but relies on the collection of accurate catch and effort data. Given the
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collection of catch and effort data over time, changes in CPUE can be used to indicate
exploitation levels and provide guidelines for fisheries managers to take appropriate
action. Catch and effort data are usually collected by district and provincial fisheries
services but it has not been effectively used as an indicator at the national level.
Although the collection of statistical data is currently more focused on production
data, the simultaneous collection of effort data to determine CPUE might be achieved
following the provision and implementation of appropriate guidelines.

In fact, fisheries scientists and managers in Indonesia have been using indicators and
criteria of sustainability for a long time, although the terminology was not in general
use and there is no systematic approach. For example, catch rates, stock biomass,
recruitment levels, costs and revenues have been used in some individual fisheries
(e.g. lemuru fisheries in Bali Strait) and these can be related to sustainability.
However, there are currently no clear links between these data and on-ground
management.

Fishery management objectives and associated indicators can be developed to monitor
the performance of a fishery. However, these could only be considered as
sustainability indicators if the objectives themselves have been selected with
sustainability in mind. For example, the evolution of annual catches in relation to a
fixed total allowable catch, or to MSY, would not tell much about the sustainability of
the fishery in the absence of effort data. In addition to production targets, fisheries
should have conservation objectives, expressed as targets or constraints, and the
indicators should show the state of the fishery in relation to them, as well as the rate at
which they are evolving towards or away from them. For example, a conservation
constraint can be created by setting a minimum biological limit. Indicators can then be
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used to assess whether a fishery crosses this biological limit (Garcia, 1994; Caddy and
Mahon, 1995; FAO, 1995).

According to Indonesian Fisheries Law No. 31/2004, sustainability should be the
long-term overriding goal within a set of objectives that should also address minimum
requirements for resource and environment conservation, as well as sectoral
production targets. For example, a fishery system aiming at taking two-thirds of the
MSY or MEY would be more sustainable than a system aiming at taking the full
MSY, considering the increased risk for the resource that this objective entails
(NCFSA, 1998). In addition, the output of stock assessment should provide some
parameters that can be related to the reference points. Estimations of fishing mortality
and stock biomass are particularly useful in this context. On the other hand, a fishery
is a complex system and it cannot be completely described in a simple form. Stock
assessment methods provide a particular view of a fishery system, usually the number
of biomass of the fish stock. A better picture of a fishery can only be obtained with
supplementary data, for example, information about the biology of the fishes being
exploited.

Fisheries data normally includes catch statistics, measures of fishing effort and
biological information about the fish species landed. These data form the theoretical
foundation for assessment of fish stock with moderate exploitation and stable fishing
fleets. In addition, the use of scientific (or independent) abundance survey data is an
important tool for assessing the present state of most of the commercially important
stocks. Normally, the indices of abundance are used in modelling fish population
(e.g., Virtual Population Analysis (VPA)) or other types of catch at age methods. For
instance, for demersal fish, independent bottom trawl surveys can be used to replace
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the use of Catch per Unit of Effort (CPUE) indices from the commercial fishery, and
can collect standardised CPUE measures of stock abundance.

There are two main categories of stock assessment, indirect methods and direct
methods; these are briefly described below:
(a) Indirect methods
Indirect methods are methods for stock assessment based on fishery-dependent data,
such as catch and effort statistics and age structure of the commercial catch. Usually
these methods are based on mathematical models of populations. There are several
manuals of population dynamics such as Ricker (1975), Csirke (1980), Sparre et al.
(1989), Hilborn & Walters (1992), King (1995), Lassen & Medley (2001). These
methods consist of models based on analytical and production data. Analytical models
can be divided into 3 main methods, Surplus Production Model, Stock-Recruitment
Relationship, Yield per Recruit, Length Cohort Analysis (LCA) and Virtual
Population Analysis (VPA). These models are described briefly below:

(a.1.) Surplus Production Model
Description : Method of estimation of the past and current level of biomass
and the state of the stock, from the analysis of the relationships
between effort and catch. It is based on a growth equation, the
relationship F=q·E and the catch equation C=F· B
Variants

: The fundamental approach is the Schaeffer (1954) model, which
is based on population growth equation. The Fox’s (1970)
approach uses a logarithmic population growth equation and the
Pella & Tomlinson’s (1969) approach uses a generalized
population growth equation.

Data
required

: Historical series of catch-effort data (usually on an annual basis)
of one species.
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Fitting

: It is based on a regression procedure. Although it is very easy to
fit the model in equilibrium, but this procedure is incorrect. The
dynamic approach, more difficult to fit is better.

Expected
outputs

: •

The three parameters of the production model are obtained:
Carrying

capacity

(equivalent

to

Virgin

Biomass),

catchability and growth rate. These three parameters allow
drawing the equilibrium curve in the catch-effort plane. If
the observed path of the fishery is also drawn on the same
graphic, a very general and useful view of the fishery’s
history is obtained.
•
Prospects

MSY and EMSY

: Gives a very general view of the current state of the fishery and
its history. Easy to relate to sound reference points.

Constraints : Difficult to apply in multi-species fisheries, mainly due to the
difficulties of effort allocation. Not suitable when clear changes
of catchability or changes in selectivity. The only control
parameter is the effort.

(a.2.) Stock-Recruitment Relationship
Description : It is not properly an assessment method, but an approach to
understand the factors driven the recruitment process, which is of
fundamental importance in stock assessment.
Data
required
Expected
outputs

: Time series of spawning stocks and recruitments
: There are several proposed models to fit (Beverton & Holt
(1957), Ricker (1975), and other more general), but just a glance
at the scatter plot recruitment vs. stock could be enlightening to
understand what is happening with the current and the past
situation of the spawning stock and recruitment.

Prospects

: The only way to detect the recruitment overfishing.

Constraints : The data is difficult to obtain, can present important biases and is
difficult to split off the environmental factors from noise.
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(a.3.) Yield per Recruit (Y/R)
Description : Computes the yield that produces one recruit given particular
exploitation pattern (F vector) at different intensities of effort.
Data
required

: • Fishing mortality vector (F)
• Natural mortality vector (M)
• Age-length key or parameters of the growth model

Expected
outputs

: Equilibrium surface of yield as function of overall F (or effort)
and exploitation pattern (selectivity). YMAX, FMAX, virgin
biomass. All these results are relative (it means by recruit)

Prospects

: The output is very synthetic and gives a general overview of the
state of the fishery. Easy to relate to reference points (maxima,
current stock vs. virgin stock, etc.). With this method it is easy to
detect growth overfishing and get the clues of management
alternatives.

Constraints : Assumption of steady state

(a.4.) Length Cohort Analysis (LCA)

Description : A modification of VPA (Jones, 1984). Essentially is a VPA on
a pseudocohort that can be run also on the length frequency
distribution of the catch. Steady state is assumed
Data
required

: •

A length or age frequency distribution of the catch
representing the pseudo cohort.

•

M vector

•

Terminal F (this imply tuning, through surveys or CPUEs)

•

Length-weight relationship (if biomasses are wanted in the
output)

•
Expected
outputs

Total catch in biomass by operational unit

: Numbers of individuals and biomass at sea by age (recruitment,
total biomass at sea) and fishing mortality by age or length and
operational unit
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Prospects

: With short data series (even one year) something can be said
about the state of the stock

Constraints : Since the steady state is assumed (pseudo cohort), important
biases can be obtained if this hypothesis is far from reality.
(a.5.) Virtual Population Analysis (VPA)
This method also called Cohort Analysis, particularly when Pope’s (1972)
approach is used.
Description : From catch-at-age data and some parameters, VPA reconstructs
the past history of stock in terms of number of individuals and
fishing mortalities. The VPA, and its variants, is the most
standard and reliable method of stock assessment.
Variants

: The basis of the VPA is the catch equation: C=F· B
This equation does not have analytical solution for F, and
algorithms of approximate solution are used. Pope (1972)
developed an approach that, with a small bias, allows the catch
equation to be solved analytically; this approach is usually
known as Cohort analysis.

Data
required

: • Catch-at-age of several years by operational unit (this
implies previous age estimations and length composition of
catches)
• Natural mortality (M) i.e., deaths of fish from all causes
except fishing.
• Terminal Fs (this imply tuning, through surveys or CPUEs)
• Length-weight relationship (if biomasses are wanted in the
output)
• Total catch in biomass by operational unit and year

Expected
outputs

: Numbers of individuals and biomass at sea by year and age
(thus series of recruitment, total biomass at sea etc.)
Fishing mortality by year, age and operational unit

Prospect

: The most efficient standard assessment method.

Constraints : Many parameters are needed, some of them assumed (M).
It is difficult to get a general view of the resource.
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(b) Direct methods
The direct methods are fishery independent methods used in order to avoid the biases
of commercial catch data by using research surveys. They are traditionally used for
estimating abundance, demographic structure at sea, as well as for the collection of
other biological information. The availability of several years of surveys carried out
with the same methodology allows the computation of biomass trends (Gunderson,
1993). The methods suitable for demersal fisheries resource are bottom trawl surveys
that can be described as follows:

(b.1.) Bottom Trawl Survey or Swept Area Method
Description :

Abundance (CPUE, biomass and density) estimation of
demersal species using scientific non-commercial cruises
(regardless of the commercial nature of the vessel or the gear).
The so-called swept area method is the procedure to compute
biomass and densities (Sparre et al., 1989).

Data
required

:

•

Detailed knowledge of the nature such as topography, type
of bottom of the area under study.

•

Well calibrated sampler (bottom trawl). Efficiency of the
gear must be estimated.

Expected
outputs

:

•

Trawl width and door spread should be also known.

•

Sensor such as Scanmar is very useful tool in this task.

•

A very detailed sampling strategy is required.

Relative measure of index of abundance and absolute if trawl
performance can be quantified.
Biomass, density or CPUE estimations by species and area.
Detailed species composition of the catch.
Spatial distribution of species and communities.
Biological data.
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Prospects

:

The sampling procedure is under control. The data obtained are
reliable and independent of that of commercial catch.

Constraints :

Representatively of sampling.
The trawl is selective so their product does not necessarily
represent the exploited stocks (i.e. the longline exploited
stocks) and sampling only possible on soft grounds.

Data and information required to implement these forms of stock assessment for the
Java Sea demersal fisheries can be summarised in respect to these models (see Table
1.5). This provides an indication of the additional information that is required for
improved fisheries stock assessment and management.
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Table 1.5. Minimum of stock assessment parameters required for fisheries management.
Method

Data Required

Formula

Symbol

Remark

Surplus Production
1. Schaefer model

2. Fox model

Stock Recruitment Relationship

Yield per Recruit

Virtual Population Analysis

Length Cohort Analysis

Y
f
ln

(i )

= a + b*

f

R=

( i)

f

( i)

Yield or catch in year i

a
b
c

Effort in year i
Intercept
Slope
Intercept

(i )

d

Slope

Y
Y
R

R

Recruitment

Y
S
K
to
Tc
Tr
W∞
F
M
Z
C
N
F
M
N
H

Yield
exp[-K(Tc-to)]
Growth parameters
Growth parameters
Age at first capture
Age at recruitment
Asymptotic body weight
Fishing Mortality
Natural Mortality
Total Mortality
Catch
Number of survivors
Fishing mortality
Natural mortality
Number of survivors of cohort
Natural mortality factor in Jone’s
length-based analysis
Catch at length

(i )

(i )

Y
f

Y

(i )

=c+d*

f

(i )

( )

⎡1
Y
3S
3S 2
S3 ⎤
[ − M *(Tc −Tr )]
= F * exp
+
−
* W∞ * ⎢ −
⎥
R
⎣ Z Z + K Z + 2 K Z + 3K ⎦

C ( y ,t ,t +1)
N ( y +1,t +1)

[

=

F( y ,t ,t +1)
M + F( y ,t ,t +1)

[

]

* exp(F( y ,t ,t +1) + M ) − 1

]

N ( L1) = N ( L 2) * H ( L1, L 2) + C ( L1, L 2) * H ( L1, L 2)

C
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1.5. RESEARCH OBJECTIVES

This research has two principal objectives:
1. To review and evaluate the Indonesian legal, policy and management framework
surrounding fisheries, with particular emphasis on the Java Sea demersal fishery.
2. To investigate the current information available for assessment of the Java Sea
fisheries resources and their sustainability.

To achieve the above objectives this research involved the following specific aims:
•

To critically review the policy and management framework governing
Indonesian fisheries, including fisheries laws and licensing systems.

•

To investigate the existing data concerning the Java Sea environment and its
fishery resources including structure of fisheries, fishery production and effort
data and fisheries sustainability indicators.

•

To investigate the stated objectives of Indonesian fisheries management and
current management challenges, such as the decentralisation of fisheries
jurisdiction, fisheries revenues and access rights. In addition, the role of each
government level related to fisheries management under the Law of Autonomy
has also been discussed.

•

To make recommendations to assist in the more effective management of the
Java Sea demersal fishery and its future research needs.

1.6. RESEARCH APPROACH

The study consists of six chapters, structured in order to facilitate the achievement of
the overall aims of the project (above), and described below.
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Chapter 1 deals with the information requirements for the effective management of
Java Sea demersal fisheries. As background to this research, the Indonesian Marine
Capture Fisheries has been reviewed (Section 1.1 – 1.4) including the importance of
fisheries in Indonesia as a food resource, current management and policy challenges,
and existing data sources. In this review, particular emphasis has been placed on the
Java Sea fisheries. The research objectives and approach has then been presented in
Section 1.5 and 1.6.

In Chapter 2, a description of how the study was carried out, the methods and
instruments that were used to obtain the information required for the project, and why
these methods and instruments were used, are presented.

In Chapter 3, the legal, policy and management framework governing the Java Sea
fisheries has been investigated and the existing management mechanisms reviewed. In
addition, recommendations for possible improvements to the current management and
policy framework are presented.

Chapter 4 presents the results of the research into an assessment of the Java Sea
fisheries resources focused particularly on the demersal fisheries. This Chapter also
reviews the Java Sea environment, demersal fisheries resources, including structure of
its fishery, production and effort data and fisheries sustainability indicators. Existing
data provided by DGCF is summarised and new data collected from interviews
carried out in the field are presented.

In Chapter 5, the objectives of fisheries management in Indonesia, and its associated
problems are discussed. The decentralisation of fisheries jurisdictions related to the
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fisheries management, fisheries revenues and access right are discussed. Moreover,
this Chapter also discussed the current management of the Java Sea fisheries,
including the role of central, province and district government and integrated
management approaches. Finally, this chapter presents concluding remarks
recommendations.

In Chapter 6, a number of conclusions and recommendations from the study are
presented and further research needs suggested.
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Chapter 2
RESEARCH METHODOLOGY
2.1. INTRODUCTION

This chapter describes the research methods adopted for this investigation of the Java
Sea fisheries and discusses the background to this methodology. The research is
comprised of three main activities:
(i)

Critical review of the legal aspects related to the fisheries management in
Indonesia;

(ii)

Compilation and analysis of existing data and information on Java Sea
fisheries; and,

(iii)

Interview based investigation of fishing activities undertaken in Java Sea
region.

The critical review of existing information was conducted by analysing the literature,
including scientific reports, journals, technical articles, grey literature and other
documents related to fisheries management in Indonesia, as well as published fishery
data. The time period, location of fieldwork and interviews are summarised in Table
2.1.

The period during which data and information were collected was September 2001 to
March 2002, and these data were updated and revised in 2010.

The area of study covered seven provinces consisting of three provinces in the Java,
one province in southern part of Sumatera and two provinces in southern part of
Kalimantan (Figure 2.1).
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Table 2.1. The timetable of data collection during fieldwork in Indonesia.

Year
2001

Month
September

Week
st

1 and 2

Activities
nd

3rd
4th
October

1st and 2nd

November

3rd and 4th
1st and 2nd
3rd
4th

December

1st
2nd
3rd

2002

January

1st
2nd and 3rd
4th

February

1st
2nd and 3rd
4th

March

1st
2nd

Location

Conduct review existing information

RIMF Jakarta

Collect fisheries law and regulation and
make appointment for interview with
fisheries officers at National level
Collect other law related to fisheries
management
Conduct interview and discussion with
DGF officers
Collect fisheries data at National level
Collect Java Sea fishery data from
previous research
Check and summarized all data has been
gathered
Collect fisheries data and interview with
fisheries service officers and fishermen at
Province and District level
Collect fisheries data and interview with
fisheries service officers and fishermen at
Province and District level
Collect fisheries data and interview with
fisheries service officers and fishermen at
Province and District level
Collect fisheries data and interview with
fisheries service officers and fishermen at
Province and District level
Collect fisheries data and interview with
fisheries service officers and fishermen at
Province and District level
Collect fisheries data and interview with
fisheries service officers and fishermen at
Province and District level
Collect fisheries data and interview with
fisheries service officers and fishermen at
Province and District level
Collect fisheries data and interview with
fisheries service officers and fishermen at
Province and District level
Collect fisheries data and interview with
fisheries service officers and fishermen at
Province and District level
Check and summarized all data has been
gathered from Province and District level
Collect demographic data and update the
Indonesia basemap

DGF Jakarta

Check and summarized all data has been
gathered and continued by writing up
literature review
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Figure 2.1. Map of study location and provinces within Indonesia showing major
cities
The following sections deal with the methods used in activities (ii) and (iii), listed
above.
2.2.

EXISTING INFORMATION
FISHERIES

CONCERNING

JAVA

SEA

In order to gather the information about the Java Sea demersal fisheries, a review of
existing information has been undertaken. This involved a comprehensive and
detailed study of any existing relevant information related directly or indirectly to the
management of Java Sea demersal fishery. In this study, compilation and critical
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review of existing information was very important because existing literature is
difficult to obtain but critical in gaining an understanding the present process of
fisheries management implemented by the government of Indonesia. Government
documents, laws and regulations were the main areas that were reviewed during the
study, including subjects such as:

•

The Java Sea environment including bio-physical environment, oceanographic
conditions and critical coastal habitat;

•

The fishery resources of the Java Sea;

•

The management of Java Sea demersal fishery;

•

Institutional and legal framework involving fisheries related policies, fisheries
law, development plans and management mechanisms;

•

Government institutions dealing with fisheries management and development.

A major goal was to summarise existing fisheries catch statistics for the Java Sea
region. Java Sea demersal fisheries statistics are essential for well-informed decision
making at all levels and the collection of comprehensive and reliable fishery statistics
is a pre-requisite for policy decisions taken by the government or by the fishing
industry itself. The sources of fishery statistics can be fishery dependent or fishery
independent data. Fishery dependent sources are the fishers themselves, and the
market, while sources of fishery independent data are, for example, scientific surveys
(e.g., carried out to determine fish abundance). Data are important to make rational
decisions, evaluate the fisheries performance in relation to management objectives
and fulfil regional and international requirements. The extent to which management
objectives are achieved is usually assessed using indicators generated from the
fisheries catch data (FAO, 1999a).
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The fisheries statistics of Indonesia have been published annually by the Directorate
General of Capture Fisheries. Those published prior to 1975 are, however, of minimal
use for stock assessment purposes due to their general nature. For example, the
landing statistics were broken down by province without further partition within the
area of the province. Such partition of the data is essential for most provinces, as they
have more than one fishing ground. For example the Central Java Province has fishing
grounds in both the Java Sea and in the Indian Ocean. Therefore, collecting statistical
information for fisheries stock assessment requires field visit to the Fisheries Services
at the many district levels throughout the region (Figure 2.1) and a compilation of
data from hand-written forms, at the appropriate spatial scale (Martosubroto, 1978;
Sujastani 1978).

Java Sea catches are landed in four provinces along the north coast of Java (West
Java, Jakarta, Central Java and East Java Province), one province in south Sumatra
(Lampung Province) and two provinces along the south coast of Kalimantan (West
Kalimantan and Central Kalimantan) as showed in Figure 2.2.

In 1976 a comprehensive catch and effort data recording system was established
(Yamamoto, 1980). Although this system provided more detailed catch data, the
species composition of the catch by gear is still not available and often the statistics
are combined across many species into groups (e.g. “small pelagic fishes”). The
multi-species nature of most Indonesian fisheries has brought about difficulties in the
collection of the statistics due to the large numbers of species reported.

For the present study, annual catch and effort data was transcribed from fisheries
books for seven provinces that were available from the years 1985-2010. These

39

provinces were Lampung, West Java, Jakarta, Central Java, East Java, West
Kalimantan and Central Kalimantan. In these yearbooks, catches for 45 fish
categories, the unit effort for 27 gear categories and number of units for 13 boat
categories are reported for each district within these provinces. In this thesis, the data
of 31 districts were combined to represent catch and effort for Java Sea and data of all
districts were combined to represent catch and effort for each province.
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Figure 2.2. Statistical area of the Java Sea fisheries.

At the highest administration level of the Indonesian Directorate General of Capture
Fisheries (DGCF), annual total catches for four fish resource groups are available and
can be divided by annual total effort to calculate the catch-per-unit-effort for each
licensed vessel. Table 2.2 summarises type of current fisheries data covering the Java
Sea region that has been collected during the period of survey the current research
project.
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Table 2.2. Type of fisheries data collected during the period of survey

No

Type of data

Area*

Year

1

Size and number of marine fishery
establishments

Provinces and National

1985-2008

2

Number of marine fishers

Provinces and National

1985-2008

3

Size and number of marine fishery fishing
boats

Provinces and National

1985-2008

4

Type and number of fishing gear

Provinces and National

1985-2008

5

Marine fishery production by species

Provinces and National

1985-2008

6

Marine fishery production by type of fishing
gear

Provinces and National

1985-2008

7

Disposition of marine fishery production by
type of disposition

Provinces and National

1985-2008

8

Product of preserved and processed of marine
fishery commodity by type of process

Provinces and National

1985-2008

*Note: Provinces consist of Lampung, West Java, Central Java, East Java, West Kalimantan
and Central Kalimantan.

2.3. FIELD SURVEY OF FISHING ACTIVITIES
2.3.1. Interviews

The method used to gather the information about the Java Sea demersal fisheries
management was by conducting open-ended interviews with the fisheries service
officers and fishers. The largest numbers of interviews were with the fisheries service
officers, and focused on the fisheries management under current fisheries law and the
new law of autonomy. In addition, interviews with fishers were carried out to
investigate their fishing activities and their expectations in terms of services provided
by administrators. Because of the open-ended nature of the interviews, there were no
complete standard lists of questions. However, to ensure the interviews remained on

41

track, in terms of the research objectives, a basic list of questions for fisheries service
officers and fishers was used and is shown in Table 2.3.

Table 2.3. Questions used in the meeting with fisheries service officers and fishers in
order to guide the interview.
Questions

Reasons

a. Fisheries service officer:
a.1

a.2
a.3
a.4

a.5

a.6

How do they define, interpret and implement of
management objectives stated in the fisheries
law?
Are there any constraints to achieve the
management objectives?
What response has to be made with stipulation
of law of autonomy?
Is the management system sufficiently inclusive
of fishing operators as stakeholders to encourage
responsible resource stewardship?
Are there any identified, outstanding issues of
concern about stock assessments (e.g. data
quality, uncertainty in model, etc)?
Are there any shortcomings, problems or issues
associated with the data collection and
management

To get the perception of fisheries
management objectives
To get the information of how to
achieve the management objectives
To get the information of their
expectation with the new law
To get the information of how do
they manage the resources and
fishers
To get the information of how do
they conduct stock assessment
To get the information of how to
solve the problem in data collection

b. Fishermen:
b.1 What kind of experience they have as demersal
fisherman especially in relation to fisheries
management.
b.2 What kind of information they expect from
administrators especially for their activities as
fisherman.

To get the information of
awareness of the fishers regarding
to resource management
To get information of their
expectation from administrators
related to their daily activities

Interviews with fisheries service officer were conducted in their offices, while the
interviews of fishers were conducted at the fish landing places, auctions, fisherman
villages and fish markets.

Interviews were loosely structured around the core questions listed above. The
adoption of the open-ended approach provided interviewees with the opportunity to
set the tone and direction of the conversation, rather than using a highly structured
survey instrument, and usually provided more useful data and information. Once
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conversations were underway, it allowed the discussion to take new directions by
asking additional questions.

In some cases, interviewees were confronted with information obtained from another
source to probe their depth of understanding, their relative objectivity and awareness
of fisheries management being discussed, or to develop a different perspective.
Follow-up interviews were also carried out with some contacts to pursue material
from an earlier interview or to address questions raised by other contacts and
sometime to examine in consistencies. All interviewees were given the option of
placing all or part of their interview off the record. All interview records are written
and documented. The profile and numbers of all respondents is summarised in
Appendix 1.
2.3.2. Fishing Vessel Observations

In addition to interviews, counts were made in each fishing region of:
(i) type and numbers of fishing vessels;
(ii) fishing gears in use.

These data have been compared with the official records of licensed vessels to
provide some indication of the true level of effort and possible extent of Illegal,
Unregulated and Unreported (IUU) fishing activities.
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Chapter 3
JAVA SEA FISHERIES: LEGAL, POLICY AND MANAGEMENT
FRAMEWORK

3.1. INTRODUCTION
The Java Sea represents one of the most intensively fished regions in the world (see
Chapter 1). This large region north of Java Island contains a high diversity of fish
species and is subject to a wide range of fishing methods and vessel types. In this
chapter, the legal, policy and management framework governing the Java Sea
fisheries has been investigated and the existing management mechanisms reviewed. In
addition, recommendations for possible improvements to the current management and
policy framework are presented.
3.2. THE INDONESIAN LEGAL SYSTEM
The Indonesian legal system is complex because it is a confluence of three distinct
systems. Prior to the first appearance of Dutch traders and colonists in the late 16th
century and early 17th century, indigenous kingdoms prevailed and applied a system
of adat (customary) law. Dutch presence and subsequent colonization during the next
350 years until the end of World War II left a legacy of Dutch colonial law. A number
of examples of these colonial laws continue to apply today. Subsequently, after
Indonesia declared independence on 17 August 1945, the Indonesian authorities began
creating a national legal system based on Indonesian precepts of law and justice.

To understand the Indonesia's legal system, some background information regarding
the Indonesian constitutional structure must be given. Indonesia is a unitary republic
established pursuant to the constitution declared at independence, commonly called
the 1945 Indonesian Constitution. The 1945 Indonesian Constitution is the supreme
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law of Indonesia. After the Constitution, there is a hierarchy of laws, listed below in
the order of their level of authority:
•

The People Consultative Assembly Decrees.

•

House of Representative enacted Laws.

•

Government Regulations.

The People Consultative Assembly decrees are implemented through laws enacted by
the House of Representatives. After enactment, the laws are published in the formal
statute book. These laws may be made more specific through Government
Regulations.

An understanding of the governance structure is a key step in appreciating Indonesia’s
legal framework, and how it could be used for effective management of marine
resources. The hierarchy of the fisheries legal framework can be summarised as
follows:
•

1945 Indonesian Constitution.

•

Laws focused on fisheries passed by the President.

•

Ministerial Decrees passed by the relevant Minister.

At the top of the hierarchy of the law is the 1945 Indonesian Constitution, which gives
general guidance for the management and use of all natural resources in Indonesia.
This is embodied in the important provisions for the general policies for protection
and conservation of the environment, and the use of natural resources.

Moreover, Fisheries Law No. 31/2004 has its roots in the 1945 Constitution, which
provides the legal basis for State control over Indonesia’s land, waters and the natural
resources contained therein. This 1945 Constitution provides that economic activities
constitute collective efforts and are based on the principle that the nation is one
45

family. In addition, the 1945 Indonesian Constitution also has provisions such as
Article 33 (Sub-Article 3) which states that resources which are important to the State
in meeting the needs of the people will be governed by the State. This is clarified by
stating that land, water and the natural resources therein, are therefore, owned by the
State and shall be utilized for the benefit and welfare of the Indonesian people.
Therefore the fish within Indonesian waters are an asset of the national government.

The fisheries legal framework in Indonesia is also characterised by a large number of
laws and regulations. Many of these laws and regulations, however, are obsolete, even
though they are still technically in force, as they have never been formally repealed.
3.3. NATIONAL FISHERIES LAWS
The current fisheries law in Indonesia is Law No. 31/2004 and it should be read
together with Law No. 5/1983, which focuses on establishing the Indonesian
Exclusive Economic Zone (IEEZ). Law No. 5/1983 also designates the officers
qualified to enforce the fisheries law in the IEEZ and provides for law enforcement
procedures. According to Law No. 31/2004, the Minister is authorized to regulate all
matters concerning fisheries management in all fishing areas that encompass all
Indonesian waters including IEEZ waters. It specifies that unless otherwise defined by
exception, fisheries resources are to be exploited exclusively by Indonesian citizens or
Indonesian companies. This law has established the framework for the licensing
systems, information management systems, scientific research, training, development
and maintenance of infrastructure, import and export control, transportation of fish,
prohibition of destructive means of fishing and protection of the marine environment.
It also allows for delegation of the Minister's (National level) authority to provincial
governments and provides penal sanctions for violations and offences.
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The law is intended to implement the general principles, mandates, policies, or
programs embodied in the 1945 Indonesian Constitution. This fisheries law consists
of 4 considerations and 111 Articles and is divided into 17 Chapters (Table 3.1.)

Table 3.1. The structure of Fisheries Law No. 31/2004

Chapter and Section
I

Number
of
Articles

General Principles
1 Definition

1

2 Principles and Purposes

2

II

Scope of Applications

1

III

Fisheries Management Areas

1

IV

Fisheries Management

14

V

Fishery Business

21

VI

Fisheries Information and Statistical Data System

2

VII

Fisheries Fees

4

VIII

Research and Development of Fisheries

5

IX

Education, Training and Fisheries Extension

3

X

Empowerment of Small Scale Fishers and Fish Farmers

5

XI

Delegation of Functions/ Authority and Supporting Mandates

1

XII

Fisheries Control

5

XIII

Fisheries Tribunal

1

XIV

The Investigation, Indicment, and Trial before a Fisheries Tribunal
1 Investigation

2

2 The Prosecution

3

3 Prosecution before the tribunal

7

XV

Criminal Provsions

22

XVI

Transitional Provisions

4

XVII Final Provision

2

It has been suggested that the Fisheries Law was created by policy makers that appear
to have been split into two groups, that is, those who believe that fisheries are under-
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developed with considerable potential for further growth, investment and increased
fishing effort; and, those who believe that fisheries have been over-exploited and
under-reported, and so support the need to limit fishing effort in order to conserve the
resources (Patlis, 2007). This disparity can be seen by comparing Chapter 5 Fishery
Business (21 Articles) and Chapter 15 Criminal Provision (22 Articles), to Chapter 6
Fisheries Information and Statistical Data System, which consists of only 2 Articles.
As a result of this lack of detail, many Ministerial Decrees and Ministerial
Regulations are required in order to implement fisheries data and information
systems. In addition to the fisheries law which was passed by the President and
endorsed by the People’s Consultative Assembly, the Minister of Marine Affairs and
Fisheries must therefore create ministerial decrees and regulations to assist in
implementation.

As a result, Fisheries Law No. 31/2004 has been supplemented by various subsidiaryimplementing regulations in the form of government regulations, ministerial decrees,
departmental directives, and some regional government regulations. Although this set
of implementing legislation and regulations is designed to achieve the objectives of
fisheries management, they are complex and there are still many inconsistencies and
discrepancies, leading to problems in implementation and enforcement.

Moreover, in order to meet the demands of the international fisheries community in
respect to “responsible fishing” and to avoid stock depletion, Indonesia has taken an
initiative to encourage responsible behaviour in the management of fisheries and
exploitation of fish stocks by adopting the Code of Conduct for Responsible Fishing.
This Code, which is a voluntary instrument, establishes, inter alia, principles for
responsible fishing and fisheries activities (FAO, 1997). The Code was translated into
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the Indonesian language and distributed widely in order to facilitate its
implementation. This code also contains provisions for data and information needs to
support management.
3.4. NATIONAL FISHERIES MANAGEMENT

Management of fishery resources in Indonesia involves a number of activities,
including stock assessment, establishment of total allowable catch, control of fishing
effort, surveillance and law enforcement, and monitoring of fishery resources
utilisation. Protection and rehabilitation of fishery resources and their environment are
also parts of these management activities.

Stock assessment is conducted to answer, at least, three questions. Two of the
questions are about the distribution and abundance of fish stocks, and the level of
exploitation of each fish stocks compared to a reference point, such as the Maximum
Sustainable Yield (MSY). If the stocks are exploited over the MSY level, the third
question is raised, namely whether it is possible to continue exploitation at these
levels.

As suggested above, in order to implement the Fisheries Law No. 31/2004, the
Minister of Marine Affairs and Fisheries has issued a large number of Ministerial
Decrees and Ministerial Regulations (see Table 3.2 below). These decrees and
regulations deal with fishery business licenses, fisheries management areas, control
and surveillance through fishing log books and establishment of a national committee
for fish stock assessment.
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The most important outcome in the implementation of current fisheries management
legislation in terms of information required for better fisheries management is
Ministerial Regulation No. PER.14/MEN/2005 which establishes a National
Committee for Fish Stock Assessment. Based on this regulation, this committee has a
mandate to provide recommendations to the Minister on the resource potential and
total allowable catch in each of Indonesia’s Fisheries Management Areas (FMAs).
Unfortunately, there is no decree or regulation that establishes a fisheries data
collection system which is required to underpin fisheries stock assessment and
fisheries management practises.

As Indonesia is a large Archipelagic State, it was decided that a division of Indonesian
waters into Fisheries Management Areas was required to facilitate management. As a
result, the term “Indonesian Fisheries Management Area” (FMA) has been defined in
Article 5 of Fisheries Law No. 31/2004 and consists of the Indonesian territorial
waters and the adjacent Indonesia Economic Exclusive Zone. Additionally, pursuant
to Article 7 Sub Article (1) Fisheries Law No. 31/2004, the Ministry of Marine
Affairs and Fisheries has stipulated Ministerial Decree No. 1 (2009), which divides
the Indonesian FMA into 11 regional FMAs. These regional FMAs will be the basis
for region-wide fisheries management plans produced by the national government.
These regional FMAs are depicted in the Figure 3.1.
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Table 3.2. The general Ministerial decrees dealing with fisheries activities after enactment of Fisheries Law No. 31/2004.

No.
1
2
3
4
5
6
7
8
9
10
11

Type
Ministerial
Decree
Ministerial
Decree
Ministerial
Decree
Ministerial
Decree
Ministerial
Decree
Ministerial
Decree
Ministerial
Regulation
Ministerial
Regulation
Ministerial
Regulation
Ministerial
Regulation
Ministerial
Regulation

Number

Title

Objectives

KEP.23/MEN/2001

Establishment of vessel productivity index

To provide the rate of license as non-tax government revenue

KEP. 46/MEN/2001

Re-registration of fisheries business license

To provide an updated data of fisheries license

KEP. 03/MEN/2002

Fishing vessel and carrier vessel log book

KEP. 12/MEN/2002
KEP.10/MEN/2004

Re-registration of fisheries business license
phase 2
Fishing Port

The main objective is to control and surveillance of fishing vessel and
carrier vessel
To provide the second chance of fisheries license that not re-register yet
to be updated
One of its objectives is to conduct fisheries data collection and statistic

KEP.11/MEN/2004

Fishing Base for the Fishing Vessels

PER.14/MEN/2005
PER.17/MEN/2006

Establishment National Committee for Fish
Stock Assessment
Capture Fisheries Business

PER.05/MEN/2008

Capture Fisheries Business

PER.01/MEN/2009

Establishment of Indonesia's Fisheries
Management Area

PER. 05/MEN/2009

Capture Fisheries Business

One of its objectives is to collect log book from fishing vessel unloading
in the fishing base
To provide recommendations to Minister concerning to the establishment
of resource potential and total allowable catch in the Indonesia's FMA
To control the fishery business in order to achieve the sustainable
businesses and resources.
Update of the Ministerial Regulation No. 17/MEN/2006 to adjust with
current situation.
To achieve the utilisation of fish resources and guaranting the resources
sustainability and its environment in measurable management manner.
Update of the Ministerial Regulation No. 05/MEN/2008 to adjust with
current situation.
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Figure 3.1. Map showing Indonesia’s Regional Fishery Management Areas (FMAs) and Java Sea (refer to FMA 712).
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3.5. CHALLENGES AND RECOMMENDATIONS

In order to underpin the implementation of fisheries management in the Java Sea, the
challenges and recommendations in respect to definition of terminology, goals of
fisheries resources management, stock assessment outcomes and licensing system are
presented below.
3.5.1. Definition of Terminology

Article 1 point 1 of the current Fisheries Law states that “fisheries” are all activities
relating to the management of fisheries resources and its environment, starting from
pre-production, production, processing and marketing, which are carried out under a
fishery business system. This definition needs some modifications because it has been
interpreted in various different ways in many decrees, directives and regulations. The
lack of clear definition for fishing leads to gaps in the management framework and
has allowed many fishing operations to become unregulated.

If revised and modified, a new definition of fishing should contain a clear operative
meaning, covering activities such as:

(a) actual or attempted searching for catching, taking or harvesting of fish;
(b) any activity which can reasonably be expected to result in locating, catching,
taking or harvesting of fish and other products of sea;
(c) placing, searching for, recovering of, any fish aggregating device or associated
electronic equipment such as radio beacons;
(d) any operation at sea directly in support of, or in any preparation for, any activity
described in this paragraph except for operations defined as related activities.
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3.5.2. Goals of Fisheries Resources Management

In the Article 6 of the Fisheries Law No. 31/2004 the general goal for fisheries
management in Indonesia is outlined, namely, to achieve the optimum and sustainable
benefit, while guaranteeing the sustainability of fisheries resources. This broad
objective has also been subject to different interpretations as reflected in many of the
subsidiary regulations and decrees that have been produced. It is clear that some
additional clarification to this provision is also needed, because it might be interpreted
that the sustainability of the fishing industry is the primary target of fisheries
management, rather than the sustainability of the fishes themselves. In order to fully
implement a fisheries management framework, further Ministerial Decrees and/or
Regulations are required, such as provisions for:

(1) Fisheries management plans for each FMA and each fishery;
(2) Monitoring of resource potential and estimation of total allowable catch for key
species in each FMA;
(3) Regulation of fishing gears used, including type, size, quantity and supporting
fishing gear.
These suggested provisions are within the authority of the Minister of Marine Affairs
and Fisheries as stated in Article 7, in that the Minister is authorized to regulate:
fishing gears, mechanical conditions of fishing vessels, amount and size of fish
caught, fishing grounds, and zones and seasons.

For example, these provisions are needed inter alia to regulate the use of certain types
of illegal fishing gear, such as trawl, which has been avoided by changing the name of
this particular fishing gear to the names of similar gears that are not banned, e.g.,
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trawling is banned but fishing with arad and cantrang which are similar to a small
trawl is not banned.

For the benefit of law enforcement measures, the subsidiary regulations should also
identify each type of gear with a more detailed technical specification to effectively
enforce the intent of the original basic law to eliminate the use of some gears of
specific types. Such detailed technical specifications for fishing gears would be very
useful as they could serve as the national standard of fishing gears and assist in
guiding regional and/or local governments, when implementing local fishing
regulations.

In order to implement control over fishing activities in collaboration or compliance
with international agreements on conservation and preservation of a certain species, to
which Indonesia is a signatory, the Minister should also be vested with an authority to
ban capture of such specific species, particularly species listed as endangered. This is
currently not the case.
3.5.3. Stock Assessment Outcomes
In 1999, before the Ministry of Marine Affairs and Fisheries was established, the
Ministry of Agriculture stipulated the fishery resource potential, through the so-called
Ministry of Agriculture Decree No. 995 of 1999. This decree was focused on fishery
resource potential of 6 groups of fishery resources, i.e., small pelagic, large pelagic,
demersal, crustacean, carangids and squids based on data from the year of 1997
(Table 3.3). Additionally, the proportion of MSY attributed to the demersal fish
resources in the Java Sea in the 1999 Decree can be calculated from these data.
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Table 3.3. The maximum sustainable yield of marine fisheries of Indonesia and the
Java Sea, 1997 (in 1000 tons) a).
No
1
2
3
4
5
6

Group of
fishery
resources
Small pelagic

National

Large pelagic
Demersal
Crustacea:
4.1. Penaeid
4.2. Lobster
Carangids
Squids

Rank
(%)

Java
Sea

Rank
(%)

Proportionb)
(%)

Contributionc)
(%)

3,236

51.7

340

39.91

10.51

5.43

1,054
1,786

16.84
28.53

55
431

6.46
50.59

5.22
24.13

0.88
6.89

74
5
76
28

1.18
0.08
1.21
0.45

11
0.5
9.5
5

1.29
0.06
1.12
0.59

14.86
10.00
12.50
17.86

0.18
0.01
0.15
0.08

13.61

Total
6,259
852
Note: a) Source: Agriculture Ministerial Decree no. 995/1999
b) Proportion of Java Sea to national resource group
c) Contribution of Java Sea to the total of national MSY

Although the Ministry of Marine Affairs and Fisheries does not currently stipulate the
resource potential and total allowable catch, the National Committee for Fish Stock
Assessment (NCFSA) has made a recommendation on resource potential to the
Minister through formal correspondence No. 003/Komnaskajiskan/II/2007 on 12
February 2007 (NCFSA, 2007). This recommendation concerned the resource
exploitation level in each fisheries management area for 4 commodity groups, i.e.,
demersal, shrimp, small pelagic and large pelagic. The stock status of demersal
fisheries in the Java Sea, according to NCFSA (2007) is shown in Table 3.4.
Table 3.4. The level of fish resource exploitation in Java Sea in 2007. Source: NCFSA
(2007)
Fisheries
Management
Area

Java Sea
(WPP 712)

Commodity
Group

Stock
Status

Remarks

Demersal

F

South coast of Kalimantan (except >
40 meter)

Shrimp

F

North coast of Java

Small pelagic

O

Large pelagic

UN

Non purse seine

Note: F: fully exploited; O: overfishing; UN: uncertain
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Based on Table 3.4, the demersal fishery in the Java Sea has been fully exploited
except along the south coast of Kalimantan at depths of more than 40 m. In order to
sustain the resources, the committee also recommended to the Minister to limit the
number of licenses, to create a Fisheries Management Plan and to coordinate with
Provincial Governments to manage the fishery resources (NCFSA, 2007).

The important outcomes of these stock assessments done by NCFSA in 2007 was to
provide a warning to the fisheries management authorities to prevent the increasing
number of licenses, in order to maintain the sustainability of the Java Sea demersal
fish stock. However, up until recently there has been no action plan made by fisheries
management authorities to follow up on these recommendations.

The utilisation of demersal fishery resources should be further monitored by recording
catch and effort regularly. Results of the monitoring can be used to evaluate the
quantity of fish stocks that have been harvested and the level of fishing intensity. The
results of monitoring are also required as inputs in the reassessment of fish stocks and
in the evaluation of fisheries management policies.

In addition, utilization of fish stocks should be controlled in order to sustain these
resources. In order to control the fishery resources utilisation, the Government
imposes a licensing system and zoning of fishing activities. Fishing boats of 5 GT or
larger are required to have licenses to get access to fishery resources. To ensure
compliance with the laws and regulations in fisheries, and to prevent unauthorised
fishing operations, DGCF together with Directorate General of Monitoring, Control
and Surveillance (DGMCS) and Indonesian Navy carry out surveillance and law
enforcement.
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3.5.4. Licensing System

Article 25 of the Fisheries Law No. 31/2004 states that all persons conducting a
fishery business within an FMA must obtain a license. However, this obligation is not
applicable to all small scale fishers. This provision is the first legal basis established
for implementation of a licensing system under the national governance of fisheries.
As a general rule, fishing in Indonesian waters is restricted to Indonesian nationals or
Indonesian legal entities, unless the national fleet does not have the capacity to
harvest the total allowable catch set by the fisheries management authority. All fishing
vessels >5GT, intended to be used for fishing in Indonesian waters must have a
current fishing permit.

The Minister is authorized to determine the number of fishing vessels to be licensed
based on the allowable catch ceiling. Fishing vessels over 30 GT and/or 90 HP are
required to be licensed by the national government, but the authority of licensing
fishing vessels less than 30 GT but over 5 GT has been delegated to the provincial
governments.

The licensing process in Indonesia is complex and lengthy. Chapter 5 of Fisheries
Law No. 31/2004, outlines the licensing requirements and procedures for fishing
vessels and their owners and Decree of the Minister of Marine Affairs and Fisheries
No. 05/2008 promulgates this licensing system. The decree has been designed to
ensure that the fish resources are allocated in a sound management manner, and to
provide limits to overall catch levels.

Although the requirements for fishing vessels to possess licenses appear to be
sufficiently well specified and practical, the compliance is very weak resulting in the
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presence of many fishing vessels operating without licenses, especially for the
demersal fishery in the Java Sea. In Table 3.5, the number of vessels observed during
the present study has been compared to the official fisheries statistical data collated in
fishing ports and villages. These data were collected by the author, during visits to
fishing ports in the region.

Table 3.5. Number of fishing vessel operating in Java Sea, targeting demersal fish.
Number of vessel based
Difference
on
Remarks
Fishing Gear
with DGCF
DGCF
data
Observation2)
1)
data
Dogol
1,949
5,473
3,524
Higher than DGCF data
Arad
na
3,246
3,246
Not listed
Cantrang
na
2,598
2,598
Not listed
Beach seine
1,176
701
-475
Lower than DGCF data
Monofilament gillnet
7,613
8,434
821
Higher than DGCF data
Set gillnet
6,234
4,464
-1,770
Lower than DGCF data
Trammel net
9,850
14,401
4,551
Higher than DGCF data
Stationary liftnet
1,380
1,244
-136
Lower than DGCF data
Bottom longliner
1,644
844
-800
Lower than DGCF data
Total
29,846
41,405
11,559
Higher than total DGCF
Note: 1) Source DGCF, 2000. Number reported in official records.
2) Number observed during November 2001 up to February 2002

Based on these data, there were 11,559 fishing vessels, using a range of different
methods to target the Java Sea demersal fish, that were all suspected of being
unlicensed fishers. This is the difference between numbers of licensed vessels and
observed vessels during the current study. It should be emphasized that the large
difference between the number of fishing vessels according to DGCF data and the
observed data may also indicate that there is an unsustainable level of fishing, even
though there are no reference points for guidance. In addition, fishing gears that are
not listed in the DGCF fishery statistics can lead to illegal and unreported fishing.
Unfortunately, the licensing system being applied in the Java Sea region is not used to
directly control the number of fishing vessels operating and may have instead been
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used to generate revenue. Therefore, improved and more effective enforcement
measures of identifying unlicensed vessels or abuses to the license system should be
applied. In order to achieve the improvement of enforcement and compliance with the
licensing requirements, the following steps should be taken into account by agencies
within Ministry of Marine Affairs and Fisheries as follows:

Directorate General of Capture Fisheries:
(a) Licenses should be applied to all fishery entities without any exception;
(b) Penalties should be sufficient and be applied without any exception;
(c) Involving community in enforcement of licensing system;
(d) Linking licensing to reporting obligation for data collection.

Directorate General Monitoring and Surveillance:
(a)

Encouragement approaches, with incentives to enhance compliance and
discouragement approach to reduction of non-compliance, should be
investigated;

(b)

In-port enforcement of licensing requirement by fisheries administration;

(c)

Enforcement of vessel identification number and sign allocation and marking in
accordance with the 1989 FAO Standard Specifications of Fishing Vessels to be
practiced strictly and effectively;

(d)

Application of VMS system to vessels of more than 30 GT.

3.6. CONCLUDING REMARKS

Data and information on the current level of exploitation of demersal fishery resource
in Java Sea, suggest that there is an urgent need for the fisheries management
authority to better manage the resources in Java Sea and that there is an indication that
the fish stocks have already been fully exploited.
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In order to underpin the implementation of a legal, policy and management
framework, a fisheries management plan for each regional FMA, including estimation
of resource potential and its allowable catch, is of the highest priority. The
management plan should provide for regulation of fishing gears such as type, size and
quantity. A more detailed assessment of the Java Sea fishery resources is presented in
Chapter 4.
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Chapter 4
ASSESSMENT OF THE JAVA SEA FISHERIES RESOURCES
4.1. INTRODUCTION
This chapter presents results of research on an assessment of the Java Sea fisheries
resources, in particular the demersal fisheries, and reviews possible indicators of
sustainability for these fisheries. The specific topics covered are the Java Sea
environment; the demersal fisheries resources; and, the fisheries production and effort
data. The challenges presented by the existing fisheries statistics provided by the
Indonesian Directorate General Capture Fisheries (DGCF) are discussed and primary
data, collected during the current studies through interviews carried out in the field,
are presented.

4.2. JAVA SEA ENVIRONMENT

The Java Sea has an almost rectangular shape with the longer axis parallel to Java
Island. This long axis is approximately 890 km in length and the short axis 390 km in
length. In terms of total surface waters, it is of slightly less area than the Gulf of
Thailand (see Figure 1.1 in Chapter 1). The Karimata, Gaspar and Bangka Straits
connect the Java Sea to the South China Sea in the northwest, and the Sunda Strait
joins the Java Sea to the Indian Ocean in the southwest. In the northeast, the Java Sea
is bordered by the Makassar Strait, which connects it to the Sulawesi Sea; in the east,
it is directly connected to the Flores Sea. The Java Sea is a relatively shallow water
body with the bottom sloping from the shorelines into the central basin, as well as
deepening from west to east. The western part has an average depth of about 20 m
while the eastern part is of about 60 m (Dotty et al., 1963). Furthermore, the Java Sea
is formed at the end of the Sunda Shelf. From the Bangka Strait, which is 40 meters
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deep, the bottom of the Java Sea slopes down, gently eastward toward the Kangean
and Laut Islands. The sea around these islands is about 70 m deep. The edge of the
continental shelf, which is 200 m deep, separates the Java Sea from the deeper South
Makassar Strait, and is located close to these two Islands.

The bottom sediment types of the Java Sea area consists mostly of mud (Fig. 4.1). A
map compiled by Emery (1969), which was derived from analysis of sediments
collected before World War II, revealed the following details: 69% of the total area
consists of thick gray mud, 17% of mud and sand, and about 12% of sand (Fig. 4.1).
The remaining 2% of the area consists of rock and coral, mainly in the north-eastern
part, adjacent to Bangka and Beliton Islands, in the south-western part, in the vicinity
of Sunda Strait, as well as along the eastern part approaching the edge of the
continental shelf (Losse and Dwiponggo, 1977).
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Figure 4.1. The bottom sediment types of Java Sea (source: Emery,1969)
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The meteorological and oceanographical conditions of Java Sea are strongly
influenced by monsoons. The west monsoon of December to February is usually
accompanied by strong winds and heavy precipitation. The east monsoon of JulyAugust is also accompanied by strong winds, though not as strong as those of the west
monsoon, and is ordinarily dry due to strong evaporation. The transition seasons occur
during the months from March to June and again during the months from September
to November. During these periods the winds are weak and variable, resulting in
usually higher air and sea water temperatures (Emery, 1969).

The level of nutrients in the Java Sea, such as phosphate, nitrate and silicate, are
relatively high (Soegiarto and Birowo, 1975). This is due to the contribution of runoff
from the rivers flowing into it from the land masses of Kalimantan, Sumatra and Java
itself. As a result, the salinity of the Java Sea fluctuates greatly both in terms of
season and location. This fluctuation is also influenced by the origin of water masses
that come into the Java Sea, the fresh water from the rivers and surrounding lands, the
rain, and the ocean currents.

The surface currents vary according to the monsoons (Wyrtki, 1961). During the West
Monsoon, the water mass flows from the South China Sea through the Bangka Strait
into the Java Sea and to the Flores and Banda Seas. The strength of these currents is
mostly around 40 cm/s in February but slows down to 12 cm/s during the transition
period of April. During the East Monsoon, the reverse is the case, the water mass
flows from the Banda and Flores Sea, through the Southern Makassar Strait into the
Java Sea and on to South China Sea. The strength of the reverse currents are mostly
between 25 to 40 cm/s in August and slows down to about 12 cm/s in the transition
monsoon of September (Wyrtki, 1961).
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During the West Monsoon (December-February) the winds and currents drive a high
salinity water mass of 34 0/00 from the South China Sea into the Java Sea. During its
course southward, the salinity is reduced to about 32 0/00 by the monsoon rain and
river flows, such as the runoff from the Kapuas and Musi Rivers. In the Java Sea,
while flowing to the east, salinity is further reduced by rain and rivers from Java and
Kalimantan to about 31 or 30 0/00. As a result, these low salinity waters are found in
the eastern part of Java Sea by about May of each year (Ilahude, 1975).
The sea surface temperature is usually around 280 C during the West Monsoon and
the East Monsoon (Ilahude, 1975). It increases to around 30-310 C during the
transition periods, especially in the lagoons within the coral reefs. The distribution of
temperatures is governed by the upwelling currents and, seasonally, by the wind, rain
and evaporation. The daily temperature variation in the open sea is usually small, but
in the enclosed area, within the group of small islands, the variation can be as large as
the seasonal variation (Ilahude, 1975).

The dissolved oxygen (DO) concentration generally varies between 4.0 to 4.3 ml/l
without significant seasonal variation (Soegiarto and Birowo, 1975). At the bottom of
the open sea, the oxygen concentration is about the same as at the surface. However in
the harbour areas of Tanjung Perak and Tanjung Priok, the DO can be as low as 2.0
ml/l, due to high level of decomposition and mineralization.

In general, the oceanographic characteristics of the surface layers in the Java Sea are
similar to those of the bottom layers. This is because of the shallow depth of the Java
Sea, which mean that the winds and waves are capable of mixing the whole water
column. The water column is generally rendered homogenous. This is especially the
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case for dissolved gases such as oxygen, but also for temperature and nutrients
(Arinardi, 1995).

By defining the Java Sea as the area of marine waters at depths less than 100 m, from
the coast of Sumatera, Java and Kalimantan and latitude 2o S for the Karimata Strait
and 3o S for Makassar Strait, Pauly et al. (1996) estimated the area to be about 542
469 km2. Surface areas of the Java Sea at different depths are presented in Table 4.1.
Based on these data, about 72% of the Java Sea area is less than 50 m depth, which
presents a large area suitable for small-scale demersal fisheries, which refers to the
capture of bottom-dwelling fishes.
Table 4.1 Surface area of the Java Sea by depth range (in km2).
Depth range (m)
0-9
10-19
20-29
30-39
40-49
50-59
60-69
70+
Total

Area 1
3740
2063
5932
6706
13025
16378
42042
39076
128962

Area 2
6787
8118
23688
14239
50836
24886
3593
931
133078

Area 3
14161
17838
24782
27097
27914
15523
5447
3268
136030

Area 4
24403
28880
28880
55016
7220

144399

Total
49091
56899
83282
103058
98995
56787
51082
43275
542469

Percentage
9.0
10.5
15.4
19.0
18.2
10.5
9.4
8.0
100

Source: Pauly et al. (1996).

4.3. JAVA SEA DEMERSAL FISHERY RESOURCES
4.3.1. Structure of the Fishery

In this study, data concerning the structure of the Java Sea fisheries has been collected
from interviews with fishing ports officers and from official data sources (see Chapter
2).
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According to the data available from DGCF, the total number of marine fishing
vessels operating in the Java Sea was 106 285 in 2008 (Table 4.2), consisting of both
small-scale and large-scale vessels. These estimates are based on DGCF data,
collected from regional fisheries offices. It should be noted that during these years
small-scale vessels dominated the fisheries, and consisted of non-powered boats, outboard engine boats and in-board engine boats, all sized less than 30 GT. The boats
belonging to these categories are allowed to operate in coastal areas. The number of
small-scale fishing boats is about 99.5 % of the total number of fishing vessels
operating in the Java Sea in 1999. During the 15 years for which data has been
collected, the proportion of small-scale vessels in the total number of fishing boats
remained relatively stable at around 96 – 99%. In other words, the structure of the
fishing fleet in the Java Sea is dominated by small-scale fishing vessels, with larger
vessels (>30GT) generally making up less than 2-5 % of the total numbers.

Based on these data collected from DGF and DGCF and collated in Table 4.2, the
number of small-scale boats operating in the fisheries tended to slowly increase over
the past 24 years. The increasing number of small-scale vessels is likely to be
reflected in an increasing extraction of demersal fisheries resources from the Java Sea.
Small-scale vessels with inboard engines, but of sizes less than 5 GT, are considered
to be very effective boats for the extraction of demersal fish resources in the coastal
waters of Java Sea, and this is reflected in the large number in operation (Table 4.2).
These fishing vessels do not require a licence to fish in Indonesian waters.
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Table 4.2 Number of marine fishing boats listed by type and size of boats, operating in the Java Sea between 1985 and 2008. Note: Small-scale
vessels are defined as boats < 30 gross tonnes (GT)

Year

1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Total

56739
57599
62959
63506
63873
65701
67633
69539
74882
70357
72175
74709
63283
71445
89867
87557
93923
86111
105608
103409
104768
103480
95436
106285

Proportion
of small
scale (%)
98.9
98.8
98.8
98.7
98.7
98.7
98.7
98.6
98.5
98.7
98.8
97.9
98.2
98.0
99.4
98.7
96.6
95.6
96.6
97.0
97.0
97.3
97.3
98.2

Total of
small
scale

Non
powered
boat

56104
56919
62179
62699
63019
64825
66735
68565
73761
69410
71344
73120
62140
69991
89363
86462
90704
82300
102038
100349
101674
100720
92859
104409

16796
16668
16904
16744
16624
17141
17621
17447
18844
20137
19920
19154
13427
15354
17648
18040
20956
12331
12293
14091
13176
12360
9705
13031

Powered boat
Inboard engine
Outboard
engine
33143
33648
37703
38118
38101
39184
40401
41667
44045
41791
43696
45872
39515
41078
55014
52518
52951
54343
64237
66535
66978
65859
58388
64300

Size of boats (GT)

Sub
total

<5

6800
7284
8352
8644
9148
9376
9611
10425
11993
8429
8559
9683
10341
15013
17205
16999
20016
19437
29078
22783
24614
25261
27343
28954

Note: Source: DGF (1987-2000) and DGCF (2001-2010)
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3451
3697
4239
4387
4643
4758
4878
5291
6087
4544
5126
5142
5963
6025
8336
8811
9319
7548
16580
12012
11406
10172
12195
12859

5-10
1510
1618
1855
1920
2032
2083
2135
2316
2664
1855
1636
1930
2075
3804
4078
3708
4049
4471
5749
4308
5540
8015
8547
9573

10-20
712
763
875
905
958
982
1007
1092
1256
683
537
597
518
2210
2706
1918
1905
2263
1685
1875
2458
2630
1987
2353

20-30
491
526
603
624
660
677
694
752
866
400
429
425
642
1520
1581
1467
1524
1344
1494
1528
2116
1684
2037
2293

30-50
276
296
339
351
371
380
390
423
487
708
604
455
251
569
222
364
508
1282
897
443
530
425
401
301

50-100
291
312
358
370
392
402
412
447
514
166
203
986
680
669
262
422
1202
1261
1393
1153
1251
1028
951
800

100-200
68
73
84
87
92
94
96
104
120
73
24
148
212
216
20
226
1033
922
977
1056
1021
994
888
775

> 200
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
83
476
346
303
408
292
313
337
0

4.3.2. Fishery Production and Effort Data
Fisheries statistics

Information collected from DGCF and collated for the total marine fishery production
of Java Sea suggests an increase from 585,502 tons in 1985 to 1,184,692 tons in 2008
(Table 4.3, Figure 4.2). Marine fishery production data was comprised of several
categories of fisheries: demersal, small pelagic, large pelagic, crustacean and mollusc
species. Based on the DGCF Fisheries Statistics from 1985-2008, the quantity of
marine fishery production increased at the rate of 2.9 %/year. However, in 1993 and
1997 the production decreased at a rate of 10.0% and 7.9% respectively. In addition,
demersal production as a whole tended to increase at about 3.5%/year. The average
contribution of demersal fisheries production from the Java Sea to the total production
increased at about 42.2%/year. However, from 1997 onwards the production of
demersal fish showed a tendency to decrease (Figure 4.2), possibly due to the global
economic downturn resulting in an increasing fuel price forcing fishers not to
undertake fishing operations.

The demersal fisheries in Java Sea use various fishing gears, such as Danish seine,
beach seine, monofilament gillnet, set gillnet, trammel net, bottom longline and
stationary lift net (Information from Annual Statistical Books of DGCF) to target
bottom-dwelling fish species. Some fishing gears such as Arad and Cantrang, are not
in the DGCF list of gear types but both gear types can be easily found in Java Sea area
(see Table 3.5 of Chapter 3).
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Table 4.3 Demersal fish production and its contribution to the total fish production in
Java Sea in 1985-2008.
Production (tons)
Total
Increase (%)
Demersal
1985
585502
225051
1986
612730
4.44
235346
1987
640745
4.37
233000
1988
688307
6.91
261856
1989
724674
5.02
277709
1990
749199
3.27
280000
1991
811590
7.69
313306
1992
861555
5.80
340000
1993
915915
5.94
345000
1994
832215
-10.06
389000
1995
852494
2.38
409000
1996
867798
1.76
438000
1997
965051
10.08
402362
1998
894672
-7.87
358000
1999
895038
0.04
343419
2000
988929
9.49
430816
2001
1013399
2.41
456500
2002
1037870
2.36
470600
2003
1062340
2.30
471096
2004
1086811
2.25
484523
2005
1111281
2.20
486400
2006
1135751
2.15
511376
2007
1160222
2.11
517900
2008
1184692
2.07
538229
Average
2.92
Source: DGF (1987-2000) and DGCF (2001-2010)
Year

Contribution
(%)
38.44
38.41
36.36
38.04
38.32
37.37
38.60
39.46
37.67
46.74
47.98
50.47
41.69
40.01
38.37
43.56
45.05
45.34
44.35
44.58
43.77
45.03
44.64
45.43
42.23

Increase (%)
4.37
-1.01
11.02
5.71
0.82
10.63
7.85
1.45
11.31
4.89
6.62
-8.86
-12.39
-4.25
20.29
5.63
3.00
0.11
2.77
0.39
4.88
1.26
3.78
3.49
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Figure 4.2 Trend production of demersal fish in Java Sea in 1985-2008. (source: DGF,
1987-2000 and DGCF, 2001-2010)
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According to data collected during field visits to Provincial and District Fisheries
Offices in the region, the overall number of fishing gear “units” operating in the Java
Sea rose from 31,643 units in 1985 to 62,120 unit in 2008, increasing at a rate of 2.9
%/year. By plotting the production of demersal fish and the numbers of fishing gear
from 1985 - 1999, it can be seen that there appears to be a relationship, in that the
decreasing rate of demersal fish production in Java Sea corresponds to an increasing
fishing effort in terms of units of fishing gear (Figure 4.3a, b). However, the demersal
fish production from 2000 to 2008 increased progressively. There is no formal
fisheries data to explain the downward trend in production between 1995-1999.
Anecdotally, information suggests that Indonesia was experiencing the worldwide
economic crisis, and many fishers did not operate their vessels due to increased fuel
costs and moved temporarily to other jobs.
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Figure 4.3a Trend of demersal production and numbers of demersal fishing gear in
Java Sea in 1985-2008. (Source: DGF, 1987-2000 and DGCF, 2001-2010)
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Figure 4.3b Trend of production per fishing gear unit in Java Sea in 1985-2008.
(Source: DGF, 1987-2001 and DGCF, 2001-2010)

Maximum Sustainable Yield and Total Allowable Catches
In addition to existing fisheries statistics, Ministerial Decree No. 995/1999 provided
information on the estimates of Maximum Sustainable Yield (MSY) and set Total
Allowable Catches (TACs) for the fishing areas in Indonesian waters. The objective
of this Decree was to maintain the fish stocks and aim for sustainability in the
fisheries operations. In this decree, the fishery resources were divided into 6 groups as
summarised in Table 4.4.

This decree was created before the National Committee for Fish Stock Assessment
had been established (see Chapter 3) and the analysis was carried out by a stock
assessment group which consisted of scientists from Research Institute for Marine
Fisheries (RIMF) and Research Institute for Fisheries Development, as well as
managers from the Directorate General of Capture Fisheries (DGCF). In order to
produce the MSY and TAC, many data sources were utilised, such as independent
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surveys from research vessels and research data collected by individual scientists.
However, the fisheries statistical data from DGCF was the major contributor in this
analysis.

Table 4.4. Estimates of Maximum Sustainable Yield (MSY) and Total Allowable
Catch (TAC) of fish resource groups based on Ministerial Decree No.
995/1999.
No
1
2
3
4
5
6

Resource
Groups
Large Pelagic
Small Pelagic
Demersal
Shrimp
Squid
Coral fish
Total

National (ton)

Java Sea (tons)

MSY
1053.0
3235.8
1786.4
78.6
28.3
76.0
6258.1

MSY
55.0
240.0
431.2
11.3
5.0
9.5
752.0

TAC
842.8
2588.7
1429.1
62.7
22.7
60.7
5006.7

TAC
44.0
272.0
345.0
9.0
4.0
7.6
681.6

Contribution (%)
MSY
5.2
7.4
24.1
14.4
17.7
12.5
12.0

TAC
5.2
10.5
24.1
14.4
17.6
12.5
13.6

Based on the data presented in Table 4.4 from the Ministerial Decree, the Java Sea
fisheries contributed 12.0 % of the total “potential” fishery production of Indonesia.
Furthermore, when compared to the potential yield of different fishery resource
groups, demersal fish stocks were considered to be the main resources, contributing
24.1 % of the overall demersal MSY for Indonesia, and contributing about 6.9 % of
the MSY to be harvested from the Java Sea. Unfortunately, these estimates for MSY
were based on fisheries statistical data that was poorly collected and collated. The
data was derived from national statistics and is even less robust when broken down
into individual fishing grounds, such as the estimates for the demersal fisheries in
Java Sea. Therefore, these MSY estimates need to be revised, using improved
methods (other than surplus production), improved data sources (such as fish catch
data from local markets), and independent methods (such as more recent scientific
surveys throughout the regions to estimate stock densities).

73

As an example of an alternative means used to calculate stock density of demersal
fishes in the Java Sea, Pauly et al. (1996) estimated fish densities based on the swept
area method, using the independent data from the Research Vessel (R/V) Mutiara 4.
These data were collected annually from November 1974 to July 1976 for four area
located in the Java Sea (Figure 4.4). Based on the analysis of these data, highest stock
densities of 5.2 tons/km2 were found along the northern coast of the Province of East
Java (Area 1). The lowest stock density of 0.8 tons/km2 occurred along the northern
coast of the Province of West Java for Area 2 (Pauly et al., 1996). Further details of
the estimated mean densities of demersal fish at different areas and depths in the Java
Sea are presented in Table 4.5 and Figure 4.4.

Table 4.5. Mean density of demersal fish in the Java Sea by area and depth, as
estimated by the swept area method by using R/V Mutiara 4 during
November 1974 to July 1976 (in ton/km2). Source: Pauly et al. (1996).

Depth range (m)
10-19
20-29
30-39
40-49
50-59
60-69
70+

Area 1

Area 2

Area 3

Area 4

3.0
2.5
1.9
3.2
5.2
3.4
1.5

0.8
2.7
2.4
2.2
1.9
1.9
1.5

2.1
2.4
2.5
2.2
1.6
1.5

4.8
4.3
2.1
1.4

On the basis of these mean fish densities (Table 4.5) and the surface area estimates
(Table 4.1), the standing stock (biomass) of demersal fish in the Java Sea for different
areas and depths has been estimated by NCFSA in 1998 (Table 4.6). It should be
noted that Area 4, along the southern coast of Central Kalimantan, was estimated as
having the highest standing stock of demersal fish based on these independent survey
data.
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Table 4.6 Standing stock of demersal fish in the Java Sea by area and depth, during
November 1974 to July 1976 (in 1000 tons). See Figure 4.4. for location of
each area. Source: NCFSA (1998)
Depth range (m)
10-19
20-29
30-39
40-49
50-59
60-69
70+
Total
104°

106°

Area 1
6.2
14.8
12.7
41.7
85.2
142.9
58.6
362.2
108°

Area 2
6.5
64.0
34.2
111.8
47.3
6.8
1.4
272.0
110°

Area 3
37.5
59.5
67.7
61.4
24.8
8.2

Area 4
138.6
124.2
115.5
10.1

259.1

388.4
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Figure 4.4 The map of location of the Java Sea surveyed by R/V Mutiara 4 to assess
demersal fish stock

The difficulty faced in determining the value of MSY is not only due to multi-gear
and multi-species in nature of demersal fishery in Java Sea but also due to the quality
of catch and effort data that have been collected. Indonesian fisheries are diverse and
complex, and catch data is difficult to collect. Hence, the quality of Indonesian
official fisheries statistics is often criticised due to a high level of inaccuracy (Dudley
and Harris, 1987; Venema, 1997).
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As part of the current study, interviews with fisheries officers were carried out to help
understand the process and problems involved in the collection of catch and effort
data throughout the fishing landing places around the Java Sea. In summary, these
interviews revealed that:
•

In the present catch and effort data collection system, aggregation of fisheries data
occurs at five levels. Aggregation starts with the collection of selected village
samples on the numbers of boats per gear and the catch per fish category. Field
workers or enumerators record the fish landed or fish catch, every Wednesday in
the selected public landing places or auctions in each district. Afterwards,
enumerators estimate the total monthly catch in each district through the following
three steps:

(a) Total catch in all landing sites on Wednesday is estimated by raising the
sample catch collected in selected landing centre to an estimate for the whole
public landing centres.
(b) Total weekly catch in each district is estimated by raising daily catch to the
whole week catch.
(c) The global monthly catch in each district is computed by adding and adjusting
the weekly catch statistics.
•

Catch and number of fishing boats are investigated in the selected small-scale
artisanal fishing village in each quarter. The total quarterly district catch is
estimated by raising sample quarterly catch to the whole district using the
numbers of boat sighted. The district totals are summed across the provinces, the
totals for the province are summed per region, and the sum for all regions
represents the total for the entire nation. Accumulation of fisheries data occurs
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only at DGCF in Jakarta where regional catches of 53 species fish categories are
combined into 23 demersal fish groups. The schematic diagram of catch and effort
data collection and information flow for the Java Sea demersal fishery depicted in
Figure 4.5, and described below.
•

The provincial fisheries service receives an annual fisheries report from the
national fisheries office in Jakarta, in which the catch data they provided has been
processed and printed. After two years, the national fisheries office publishes
another annual report with a compilation of short overall evaluations and
extensive descriptions of the fisheries data per province. At the provincial and
district fisheries offices, basic data remain available and these are used for a series
of monthly, quarterly or annual reports, the format of which differs between and
within administrative levels.

•

The district fisheries officers send their fisheries statistics to provincial fisheries
officers, who summarize provincial fisheries statistics. Finally, provincial fisheries
offices send their fisheries statistics to the DGCF, which collate the annual
national fisheries statistics. It should be noted, however, that the more accurate
catch and effort data can still be found from the auctions and markets. These local
sources of information are available for many species, that are not available at the
national level due to data aggregation (Table 4.7).

Stock assessments that make use of these aggregated annual fisheries statistics from
DGCF have low resolution and aggregation of fish species, and so are difficult to
translate into a management strategy because the information comprises a large
variety of species with different life-history strategies. As a result, the justification for
management intervention is often weakened. Therefore, an improvement in the
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collection and availability of fisheries statistics is a necessary, as the collection of
comprehensive and reliable fishery statistics is a pre-requisite for management
purposes and policy decisions taken by the government in order to achieve the longterm sustainability of the resources (FAO, 1997). These improvements need to involve
the provincial and district offices, as well as the central government departments (e.g.,
DGCF).
The
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Figure 4.5 Schematic of catch and effort data collection and information flow for the
Java Sea demersal fishery, based on interviews with officials at district,
provincial and national fisheries agencies.
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The aggregation of large numbers of species from lower level of data collection (i.e.,
landing places) up to national level of data storage (i.e., DGCF), is often due to lack
of capability of species identification of the fisheries officers who are responsible for
this data collection. Another problem is that the fisheries officers generally use the
local names of fishes, which creates difficulties because the same local name can be
used in two or more districts for different fish species. The species composition of
demersal fish catches available from the DGCF statistical records is compared to the
species collected from the current field studies in Table 4.7. In addition, detail of
species composition found during field visit to landing places has been collated in
Appendix 2.
Table 4.7. The composition of demersal fish reported in the Annual Fisheries of
Indonesia compared with the number of species observed during visits to
fish landing sites around the Java Sea. Source: Primary data collected
during November 2001-February 2002

No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

Local name

English name

Manyung
Giant catfish
Ikan sebelah
Indian Halibut/Queensland halibut
Lolosi biru
Blue and gold fusilier
Kuwe
Jack trevallies
Bawal hitam
Black pomfret
Bawal putih
Silver pomfret
Kakap putih
Barramundi/Giant sea perch
Beloso/Buntut kerbo
Greater lizardfish
Ikan lidah
Tongue soles
Ikan gaji
Sweetlips
Ikan nomei/Lomei
Bombay duck
Peperek
Slipmouths/Pony fishes
Lencam
Emperors
Kakap merah/Bambangan
Red snappers
Belanak
Mangrove/Blue-spot/Blue-tail mullet
Biji nangka
Yellow-stripe goatfish
Kurisi
Ornate threadfin bream
Kurau
Four finger threadfin
Kuro/Senangin
Threadfins
Kerapu
Greasy rockcod/Estuary rockcod
Ikan beronang
Orange-spotted spinefoot
Layur
Hairtails
Pari
Rays
Total number of species observed
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Number of
species at
landing places
2
2
1
7
1
1
1
1
1
1
1
5
1
3
1
1
1
3
3
5
4
2
5
53

4.3.3 Fisheries Sustainability Indicators

The concept of sustainability has been embedded in fisheries literature for at least half
a century, for example, through the establishment of Maximum Sustainable Yields
(MSYs) and the surplus production models (Spare et.al., 1989). In Indonesia, this
concept of MSY has been used for many years as a measure of fishery potential and
sometimes as a development and management target (see above).

As discussed in Chapter 1, fisheries sustainability indicators are needed in order to
allow fisheries management authorities to monitor and control whether the catch is
approaching a trigger point (such as MSY), and whether fishing effort needs to be
reduced. Various methods of stock assessment that can be used to produce some
indicators of demersal fish stock populations have been presented (Section 1.4.4).
Based on the available data, some possible indicators for sustainability of demersal
fisheries in the Java Sea can be proposed.

The use of indicators of sustainable management of fisheries by national authorities is
a very new concept in Indonesia. Although some indicators have been informally used
at all levels to aid fisheries development and management (e.g., MSY, see above),
they have seldom been systematically incorporated by national management
authorities into policy or the decision-making process. Three major groups of
potential indicators and the availability of useful data to support them have been
summarised in Table 4.8, based on the information collected from regional centres
during the current research.

Of those indicators suggested in Table 4.8, “vessel numbers” may be the most suitable
indicator of sustainability and offer the best management tool for monitoring and
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controlling the demersal fisheries in the region. This would require the registration of
all fishing vessels, so that their numbers can be controlled and adjusted in a
precautionary manner. Coupled with a rights-based fisheries regime, the control of
vessel numbers would be a starting point in the management of fishing capacity.

Table 4.8. The availability of information for establishing sustainability indicators for
use in the management of the Java Sea demersal fisheries
Indicator

Variable

Availability
Number of vessels
A
Horse power
A
Gross tonnage
A
Fleet or fishing capacity
Fishing time
B
B
Type and number of fishing gears
D
Average age of fleets
A
Landing volume
A
Catch per unit effort
C
Biomass estimates
B
Harvesting of resource
Number of species
B
Fleet mobility
C
Average fish size
C
Size at spawning
A
Landing value
B
Revenue per unit effort
A
Export (quantity and volume)
A
Import (quantity and volume)
E
Economic and social
Per capita consumption
D
Investment rate and value
A
Number of fishers
E
Employment
C
Profitability
Note: A = available at all level of Fisheries Service statistics; B = available at Provincial and
District Fisheries Service statistics; C = some available at Research Institutes; D =
available at fishing industry and/or owner; E = available at all level of CBS

Interviews and data gathered suggested that the basic information required to monitor
the sustainability of demersal fish resource appears to be available. Collection of this
information requires cooperation between the national, provincial and district fisheries
offices. The most difficult information that could be collected for sustainability
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indicators in Indonesia relate to biological data, such as average size of fish, size at
spawning and biomass estimates. Biological information can only be gathered through
targeted research activities done by government research institutes or universities, and
is often expensive to collect.

As part of the current study, a set of potential fleet or fishing capacity indicators for
the demersal fisheries in the Java Sea was investigated and the data are presented in
Table 4.9. These data highlighted a number of potential problems in collection and
use of this information. For example, based on this primary data collected during
November 2001-February 2002, the distance travelled by bottom long-liners can be
up to 30 nautical miles. This means that these boats can target red snapper fish species
across many provincial and district jurisdictions within the Java Sea. The type of
fishing vessels and fishing gears used as an indicator is also problematic. For
example, Dogol, Arad and Cantrang are fishing gears that are not listed in the
statistical data issued by DGCF, yet they exist in high numbers and are very
significant in the field (Table 4.10). These gears are similar to trawl gear, but do not
have the front chain and door guides used in trawling.

The construction of Cantrang is quite similar to a small trawl, but uses extra weights.
The gear operates by encircling the fish school, tightening those two edges of the
ropes and using winches to help to pull the net out of the water. Actually, the
difference between the trawl and the Cantrang is mainly in the operation of the net.
Trawls operate in a straight line, while the Cantrang encircle schooling fish. As well,
the design and construction of the arad net is very similar to the beam trawl, in that it
employs a beam and extra weights. It operates so that, when the boat is moving
forward, the net will move across the bottom layers of water capturing demersal
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fishes. Importantly, these types of fishing gears are not listed in the Indonesian
yearbook of statistics for capture fisheries, published by DGCF. This annual review of
fisheries only lists Dogol as a variant of the Danish seine.

N of Crew

N of days
per trip

N of days
per month

N of month
per year

Horse
Power

Average
Size (GT)

Average fuel
consumption
(tons)

Dogol
Arad
Cantrang
Beach seine
Monofilament gillnet
Set gillnet
Trammel net
Stationary liftnet
Bottom longliner

Number
of vessel

Indicator

Average
distance
from port

Table 4.9. Potential indicators for the demersal fishing fleet operating in Java Sea

7
7
3-6
1-3
7
3-12
12
1
30

5473
3246
2598
701
8434
4464
14401
1244
844

8
5
7
25
4
7
10
3
5

3
3
2
1
1
4
1
1
7

22
25
25
25
25
25
30
25
22

11
10
11
11
10
11
10
10
11

16-25
45-65
100-160
25
12-16
75
45-65
10
25

7
10-15
32
5
2-5
10
20
3-4
25

32.3
35.0
41.5
6.4
3.5
27.0
45.0
1.2
9.8

Source: Primary data collected during November 2001-February 2002.

During the course of the current study, data was collected and collated to determine
the dimensions and average catch of each of the fishing gears used in the demersal
fisheries in the Java Sea (Table 4.10). In addition, data was collected on the
percentage composition of different species caught for each gear type (Table 4.11).

Table 4.10. Potential indicator for fishing gear operating in Java Sea targeted
demersal fish
Indicator
Dogol
Arad
Cantrang
Beach seine
Monofilament gillnet
Set gillnet
Trammel net
Stationary liftnet
Bottom longliner

Length
of boats (m)
9-12
13
14
9-12
7
11-12
12
6
10

Length of
Gear (m)
140-200
150-200
145
1500
750
4000
200
6x6
2500

Mesh size
(inch)
1-1.5
1-1.5
1-2
1-1.75
1.75
3-4
1-3.5
1
-

Source: Primary data collected during November 2001-February 2002.
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Average
catch (kg)
421
371
960
714
116
360
200
114
655

As the Java Sea is surrounded by three large islands (i.e., Java in the south,
Kalimantan in the north and Sumatera in the west) there are many rivers streaming
down to the sea, and making the coastal area of Java Sea is suitable for shrimp habitat.
The three fishing gears targeting shrimp (Cantrang, Dogol and Trammel net) are most
likely used in these coastal areas, rather than in deeper waters. Based on the data
collected during field visits (Table 4.10), the Cantrang appeared to be the most
effective fishing gear for catching demersal fishes, for example, the pony fish, mainly
as a bycatch (since this fishing gear is meant to be targeting shrimp).

In addition, information has been collected on the species targeted by each gear type
(Table 4.11). This indicated that the main target species for Cantrang, dogol and
trammel net was shrimp, while for arad the main target species was silver pomfret
(Table 4.11). This catch composition also reflects that some gears were more selective
in terms of species. For example, bottom long-line fishing gear was used to target that
red snapper and grouper.

There was a large difference between the number of fishing vessels recorded in the
DGCF data compared to the data collected in the field (see Chapter 3, Table 3.5), and
this suggests that, if numbers of fishing vessels were to be used as an indicator of
sustainability of the demersal fisheries of the Java Sea, then the collection of this
information would need to be improved greatly and verified by field inspections.
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Table 4.11. The percentage of demersal fish composition caught by different gear
types in Java Sea. Source: Primary data collected during November 2001February 2002.
Species name
English
Red snapper
Treadfin breams
Hairtails
Emperors
Rays
Goat fish
Lizard fish
Squids
Silver pomfret
Croakers
Catfish
Trevallies
Shrimp
Grunters
Pony fish
Groupers
Total

Scientific
Lutjanus spp
Nemipterus spp
Megalaspis cordyla
Letrinus spp
Trigonidae
Upeneus spp
Saurida spp
Loligo spp
Pampus argentus
Scianidae
Tachyurus spp
Caranx spp
Penaeidae
Pomadasys sp
Leiognathidae
Epinephelus spp

Arad

Cantrang

Dogol

Trammel
net

Bottom
longline

9
5
7
8
2
10
8
4
17
11
7
9
0
0
1
2

1
4
2
6
1
8
5
9
5
8
8
7
18
6
11
1

0
6
2
9
1
7
9
9
7
10
2
8
15
9
6
0

0
2
1
7
2
9
7
4
12
2
2
9
31
2
8
2
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0
0
0
0
0
0
0
0
0
0
4
0
0
0
11

100

100

100

100

100

Note: The thick box indicates target species of the particular gear in question.

As discussed in Chapter 3, the NCFSA (2007) reported that there was an opportunity
to further exploit demersal fish resources along the south coast of Kalimantan at
depths of more than 40 m. However, there is no information available on whether the
fishing vessels using these modified trawl gears (and targeting shrimp and demersal
fish) use this region as well. Further data collection and analyses, and a re-assessment
by NCFSA is needed before any additional resource exploitation should be approved.
4.4. CHALLENGES AND RECOMMENDATIONS

This investigation has revealed that the existing fisheries data available at national and
provincial level is designed for providing production statistics and not for providing
data suited to science-based stock assessments. The primary objective of data
collection appears to be to increase fisheries production and foreign exchange
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earnings from the fishing industry, as well as to improve domestic marketing, rather
than to promote a rational utilization of stocks (Proctor et al., 2003).

In Indonesia, the catch data that are used to compile catch statistics are also generally
used by district governments to determine the amount of tax or levy that must be paid
by fishing operators or vessel owners. This relationship between the catches reported
by fishers and the tax payable, increases the likelihood of under-reporting of catches,
and accordingly, some fisheries offices employ estimation procedures that remove
reliance on data provided by fishing operators or vessel owners.

The trend of steadily increasing production of demersal fish and the fishing capacity
between 1985-2008 (Figure 4.3) suggests that there is little control on the fisheries
activities and that the demersal fish resources in Java Sea are being managed in an
open access manner. As a result, the Java Sea fisheries are operating within a climate
of uncertainty, with poor data collection and no clear management targets. This
uncertainty is amplified by the limited data and information on the biological
characteristic of the resources, such as species composition, size distributions,
spawning seasons and stock biomasses. The lack of a clear fisheries management and
assessment framework is of great concern, and suggests that precautionary approaches
need to be implemented in order to sustain the resources. A precautionary approach
would recognise uncertainty as an element of management, and set in place strategies
that with conservative targets.

Furthermore, the application of a precautionary approach involves the development of
system-wide adaptable management processes to account for the uncertainty and
errors in data, and must be flexible to respond to unexpected changes. The elements of
such an approach include the setting of objectives, strategies to achieve the objectives,
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selection of indicators and targets to measure progress, and, decision rules to cycle
information back into management (Potts, 2006). Along with the application of a
precautionary approach, indicators of sustainability need to be developed for the Java
Sea demersal fisheries.

In order to be effective and workable in assessing the performance of fisheries
management, the indicators should have clear policy relevance and in particular:
a) Provide balanced coverage of some of the key issues of common concern to
all stakeholders and reflect changes over time;
b) Be easy to interpret, meaning that movements in each indicator should have
clear link to resource sustainability;
c) Allow comparisons across jurisdictions;
d) Be analytically sound in technical and scientific terms and accepted by all
stakeholders; and,
e) Be based on data that are available, of known quality and are regularly
updated.
As outlined in Table 4.8, there are a number of possible indicators that could be used
to help manage the demersal fish resources in the Java Sea in sustainable manner. The
most useful indicator and management tool currently available relates to the numbers
and types of fishing vessels. Restrictions on the numbers of fishing vessels and close
monitoring of these numbers could offer the first step towards sustainable fisheries
management.
4.5. CONCLUDING REMARKS

This study on the assessment of Java Sea demersal fisheries showed that the trend of
catch per unit effort is steadily increased with the rate at about 2.9% /year. Based on
the MSY and TAC generated from the Ministerial Decree No. 995/1999 that demersal
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fishery in Java Sea was 431,200 tons and TAC was 345,000 tons, therefore based on
these data, this fishery is considered to be over-exploited since 2000. However,
information collected during the current study found that, based on the statistical data,
the proportion of small scale vessels i.e. smaller than 10 GT is very dominant in terms
of total numbers of vessels and these are most likely to be unlicensed. Thus the
existing statistical data does not include a very significant proportion of the fishing
activity, which is unregulated and unreported.

There are some limitations and deficiencies in the data collection system being
implemented by DGCF to estimate sustainability of demersal resources in Java Sea,
including the poor rationale that underlies the high level of aggregation of fish species
in DGCF’s fisheries statistics reports. There is no information provided in the records
that explain the methods used to compile these statistics.

In summary, an assessment of the demersal fisheries of the Java Sea can currently
only be carried out at a very basic level, by considering overall catches and fishing
efforts, estimated using relatively poorly collected statistics, further complicated by
aggregation over species and fishing gear. No detailed assessment of individual
species can be undertaken, due to lack of data and suitable indicators.

In order to improve the assessment of demersal fish resources of the Java Sea,
management authorities should attempt to develop improved fisheries sustainable
indicators and commence a program to improve the accuracy of existing fisheries
statistics, by using non-aggregated data already available at the lower levels of
government (District). The existing collaborative program involving a mixture of
scientific monitoring (e.g. size composition) and basic catch and effort between
DGCF and research institute needs to be developed further. The bycatch of the shrimp
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fishery and impact on ecologically related species also needs to be determined to meet
the increasing international requirements to reduce catch of non-target organisms.
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Chapter 5
JAVA SEA FISHERIES MANAGEMENT
5.1. INTODUCTION
Chapter 3 dealt with the legislation governing Indonesian fisheries and Chapter 4
presented information related to fisheries assessment of the Java Sea. In this Chapter,
a more detailed examination of the objectives of fisheries management in Indonesia
and its associated problems are discussed with particular reference to the Java Sea.
Recently, the activities of fisheries management, fisheries revenue collection and
access rights have been decentralised. As a result, the discussion of Indonesian
fisheries management cannot be done without understanding the governmental
structure, which consists of 3 levels, i.e., Central Government, Provincial
Government, and District Government. This Chapter discusses the current
management of the Java Sea fisheries, including the role of central, provincial and
district governments and the need for integrated management approaches. Finally,
some concluding remarks and recommendations are presented.

5.2 OBJECTIVES OF FISHERIES MANAGEMENT IN INDONESIA

Fisheries management objectives are usually different from more general fisheries
goals, such as “sustainable fishing”. Objectives are more often verifiable, specific, and
quantifiable, and have a performance measure attached to them by which the
management agency can evaluate progress and effectiveness, towards meeting the
stated objectives (Barber and Taylor, 1990).
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In Indonesia, there are various fisheries-related laws with unclear definitions which
complicate fisheries management (see Chapter 3). For example, the Decree 15/1984
states that management is all the efforts and actions by the Government, with a view
to the directing and controlling of the benefits that are obtainable from the natural
resources in the Indonesian Exclusive Economic Zone. Fisheries Law No. 31/2004
states that management of fish resources is all the efforts and activities intended to
contribute to “the optimal and sustainable use” of fisheries resources. These
definitions of fisheries management are not clear and should be made simpler, clearer,
convey basic concepts, and reflect the reality of past fisheries management. Ideally,
these definitions should include specific objectives for management rather than
general goals. During interviews carried out as part of the current study, many
fisheries officials suggested current definitions led to imposing “management for
management sake” rather than management aimed at specific objectives and targets
that could be measured. For example, there are presently cases in Indonesia where
vessel licensing is required, but this licensing is not related to any fisheries
management objective, rather it is aimed at general revenue rising. In addition to
objectives aimed at sustaining the demersal fish resource, there are other legitimate
objectives of fisheries management that could be incorporated into policy. For
example, the 1980s trawl ban has been cited as one of the most effective examples of
fisheries management in Indonesia. However, the objective of this ban was the
protection of the interests of small-scale fishers, and not resource sustainability
(Bailey, 1997). Such resource allocation or social objectives are not well catered for,
under current management arrangements and definitions.

In the case of the Java Sea demersal fishery, a more appropriate definition of fisheries
management could be to include “controls that government places on fisheries
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activities in support of specific agreed objectives”. Subsequently, managementsupporting activities could be defined as being those activities necessary for the
effective planning, implementation, and enforcement of those controls. In order to
establish clearer definitions of fisheries management, it is important that the fisheries
law also includes both general and specific objectives of fisheries management. The
Indonesia Constitution states that land, water and the natural wealth contained therein,
shall be in State control and used for the greatest possible prosperity of the Indonesian
people (see Chapter 3). Moreover, the Fisheries Law 31/2004 states that the
government is to carry out sound and integrated fisheries resource management with
the objective of sustainability of fish resources and their environment, again for the
benefit of Indonesian people (see Chapter 3). The problem with the objectives
established by this law is the implication that the only consideration is the
sustainability of the resources or environment. Other legitimate social and economic
objectives should also be included, such as generation of revenue, protection of smallscale fishers, provision of food security, and creation of employment. It is important
that the fisheries laws mention specific objectives, possibly in some hierarchy, as the
establishment of such management objectives and their priority are a key policy issue
in fisheries management. The lack of clarity and the wide ranging scope of the current
laws has led to some confusion among managers when preparing and implementing
subsequent regulations and activities.
5.3 DECENTRALISATION OF FISHERIES JURIDICTIONS IN
INDONESIA

According to the FAO (1997), effective fisheries management relies on using the
best available information. The type of scientific data and other information
required includes fish species captured, development of fishing gear, socio92

economic aspects of the fisheries and environmental requirements. Based on this
type of information, regulations and policies can be used to manage the resource. In
order to achieve an optimum fishing capacity, allocation of effort needs to be
controlled through a licensing system, at each level of the fisheries management
authorities, i.e. central government, provincial government and district government.
Additionally, these levels of government need to be co-ordinated and an integrated
approach developed.

In the context of government structure, Indonesia is now experiencing a quite radical
change in approach. For more than 30 years, laws and regulations were very
centralised. In order to empower and develop provinces, districts, and villages, the
government stipulated Act No. 5/1974 on provincial development and Act No. 5/1979
on village development. As a result of this legislation, all provinces and villages in
Indonesia had the same general structure of government. However, under the current
reformed government, the government approach to development has been changed
toward a decentralisation of power and management authority. In repealing Acts No.
5/1974 and 5/1979, the government passed Act No. 22/1999 on regional development
or the so called “Law of Autonomy”. Within the principles of the Law of Autonomy,
the decentralization of fisheries management is a generic term that has been used in
the region to indicate a delegation of selected fisheries management authority,
responsibility and functions to the local government, community organizations or
institutions (Siry, 2006).

With the enactment of Act No. 22/1999 on decentralisation, followed by Act No.
25/1999 on development of financial management, regional autonomy became a
reality. These two laws created the legal and financial framework for governance,
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primarily by districts, with assistance from both provincial and central levels of
government (Alm and Bahl, 1999; Bell, 2001). With respect to natural resources,
Article 10(1) provided that the Provincial administration was authorized to manage
available natural resources in its area, and was responsible for maintaining
environmental preservation pursuant to law. Act No. 22/1999 has tremendous bearing
on marine resources management. Most directly, Article 3 established a territorial sea
under the jurisdiction of the province that extends out to 12 nautical miles (nm) from
the coastal shoreline. Within this territory, Article 10(2) elaborates that provincial
authorities include three categories of jurisdiction and management: (a) exploration,
exploitation, conservation, and management of the sea area, (b) administrative affairs,
and (c) law enforcement.

Pursuant to Article 10(3), the district may establish jurisdiction over one-third of the
provincial waters, seaward from the island shoreline, or 4 nm from the coastal
shoreline. However, there are two notable exceptions to this regional authority, as
follows:
•

The seabed underneath the sea territory is not explicitly included in the marine
area, so that the authority for management of the seabed appears to remain under
central government control;

•

The details of Article 10(2) explicitly states that traditional fishing rights are not
restricted by the regional territorial sea delimitation. This is a further complicating
issue in fisheries management that has led to some confusion in authority.

The authority for districts is also not absolute. According to Article 9, the provincial
government maintains authority in three circumstances: (i) cross-jurisdictional district
administration; (ii) authority not yet, or not able to be, handled by the district; and,
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(iii) where administrative authority has been separately delegated from central
government. Meanwhile, Article 12 provides that Articles 7 and 9 shall be
implemented through government regulations. Until such regulations are enacted, the
real impact of decentralisation on fisheries management remains somewhat unclear.

There is one principal regulation, however, Regulation No. 25/2000 that fills in many
of the gaps, clarifying the roles of the central and provincial governments in light of
the authority delegated to the district in Act No. 22/1999. This regulation states that
with respect to the marine areas within the jurisdiction of the central government,
specifically within the IEEZ beyond 12 nm to 200 nm, the central government
maintains direct responsibility for all activities. The central government can determine
conduct of exploration, conservation, processing and exploitation of natural resources
in the waters outside 12 nm (Art. 2(3)(2)(a)).

The difference between the role of the central government generally and its role
within its own jurisdictional territory is illustrated by the language in Regulation No.
25/2000 regarding natural resource conservation. Generally, the central government is
to determine guidelines on management and protection of all natural resources
regardless of location (Art. 2(4)(g)). However, within its own jurisdiction in (marine
areas beyond 12 nm), the central government is to manage and to implement
protection of natural resources (Art. 2(4)(h)). So the role of the central government in
respect to territorial waters is that it can develop guidelines for fisheries management,
which would be implemented by provincial governmental entities. This compares to
the central government role of direct management and implementation in waters
outside the 12 nm area (Satria and Matsuda, 2004).

95

Parallel to the provisions giving central government authority in the IEEZ beyond 12
nautical miles, Regulation No. 25/2000 gives the provinces clear autonomous
authority from the districts over areas within the territorial waters between 4 and 12
nautical miles. The regulation specifies that provincial authority is responsible for the
supervision of fishery resources and licensing of permits for cultivating and catching
fish, and management of non-oil, mineral and energy resources within these
provincial waters (Art. 3(5)(2)(a-e)).

The provinces are a key stakeholder in this new decentralized regime. On the one
hand, they have a minimal role in Indonesia's new power structure, with authority and
funding almost completely bypassing them (Satria and Matsuda, 2004). For example,
Act No. 22/1999 and Regulation 25/2000, the provinces have apparently been largely
cut out of any meaningful role of governance. Even were they to have one, under Act
No. 25/1999, they have little financial means to carry it out, with most financial
resources, and associated authority, flowing directly to the districts. On the other
hand, the provinces cannot be ignored in terms of fisheries management as they have
their own authority to raise revenue and manage resources.

This complex array of laws and regulations, combined with the complexity of the
various fisheries, and large number of provinces and districts, has led to considerable
confusion in terms of fisheries management, and national guidelines are desperately
needed.
5.3.1 Fisheries Management
One of the essential requirements of effective fisheries management is the
determination and general arrangements of the goals and objectives. This allows
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developing strategies to achieve goals and objectives, rational allocation of human
and resources, and prioritization, weighting and balancing of choices when there are
conflicts. The goals and objectives can be used to identify other organizations that
could help in reaching common goals (Barber and Taylor, 1990).

Based on Principles and Purposes stated in Article 3 of the Fisheries Law No.
31/2004, the general goals of Indonesia’s fisheries management, among others, is to
enhance the living conditions of small-scale fishers, to increase the government’s
income and foreign exchange, to drive growth of working opportunities and to
achieve the optimum utilisation of fish resources.

These objectives appear to be in conflict with Article 6 which states that fisheries
management is carried out to achieve the optimum and sustainable benefit while
guaranteeing sustainability of fisheries resources. For example, increasing the
government’s income and foreign exchange (Article 3) is likely to require increases in
the number of fishing licenses issued, as well as the quantity of fish production and
lead to increase fishing effort and finally disregard to the sustainability objective of
Article 6. One of the best examples of where this conflict in objectives is apparent is
in management of the demersal fisheries in Java Sea.

The Java Sea fishery resources are reported to be fully exploited, especially for the
coastal stocks of demersal fishes (Naamin, 2000; NCFSA, 2007, see Chapter 4). As
well, the open access nature of Java Sea fishery has resulted in an inefficient
allocation of the available resources (see Chapter 4). Under the open access conditions
operating in the Java Sea, there is competition between large-scale and small-scale
fishing fleets. As large-scale fishing fleets are usually more efficient than the smallscale fishing fleet, the individual share of the catch by small-scale fishers is usually
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low. As presented in Table 4.2 the majority of fishing boats in the Java Sea are smallscale vessels operated by low-income fishers, and this is reflected in the fleet
composition which is dominated by the non-powered boat and outboard engine boat.
Overall, small-scale fishers are very poor and the management arrangements are not
leading to either poverty reduction or sustainable fisheries.

Poverty alleviation through enhanced living conditions of small-scale fishers should
be considered as a major objective of fisheries management in the context of the
demersal fisheries resources in Java Sea. However, the objectives stated in the
fisheries law do not contain the social objectives that would be required in a
comprehensive fisheries management plan. The establishment of clear, specific
objectives is a key policy issue in fisheries management (Charles, 2001), and it is
important that the fisheries law states the specific objectives of fisheries management
in Indonesia.
5.3.2 Fisheries Revenues
Another important issue relating to decentralization fisheries management is Act No.
25/1999. This Act provides for an almost complete shift of budgetary management
from the central government to the regional governments. Article 1 of Act No.
25/1999 recognizes two basic budgets for governance, i.e., a central government
budget for revenues and expenditures (APBN), and regional budgets for revenues and
expenditures (APBD). Article 3 provides that regional revenue sources can consist of
original revenues, loans, and equalisation funds. According to Article 4, original
revenues include taxes, retributions and revenues from regionally owned enterprises.

98

According to Article 6, equilibrium funds consist of money derived from the APBN,
especially to the region's portion of the proceeds from natural resource conversion.
Under this equilibrium fund, the central government receives 20 percent of natural
resource revenues, specifically from forestry, fishing and mining, while the regional
governments receive 80 percent (Art. 6(5)).

Regulation No. 104, enacted in November 2000, elaborates on funding allocations in
Articles 6, 7 and 8 of Act No. 25, in respect to specific revenues that are subject to
redistribution; allocations between districts and provinces; and, procedures to be used
to make the redistribution. Article 11 Section (1) of Regulation No. 104 (2000) relates
to fisheries revenues and defines these revenues to include levies on fishery
exploitation and levies on fishery production. Additionally, Section (2) states that
these revenues shall be distributed in equal sums to districts throughout Indonesia.
This is a fundamental difference compared with regional revenues from other natural
resource uses, which are distributed primarily to the district of origin.

This difference in revenue distribution highlights the fact that fisheries are treated as
true commonly owned, national resource, to be shared by all. The result of this
difference is that individual districts could receive significantly less revenue from
fishing activities within its own jurisdiction than from other natural resource activities
(Satria and Matsuda, 2004). This provision removes much of the pecuniary interest
and the immediate incentive for districts to sell off fishing rights and to actively
manage the resource for the benefit of the district. Income from fisheries will be
received by a district even if their own fisheries has been depleted. This is a classic
case of the “tragedy of the commons” principle.
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In general, Act 25/1999 provides that the districts will receive most of the public
revenues. However, as much of the income is derived from natural resource use, the
revenue distribution will vary enormously from region to region (Brown, 1999). This
disparity among regions is exacerbated by the fact that distributions of the general
allocation fund are made independent of natural resource revenues (Lewis, 2001).
More importantly, most of the income is to be used for administrative expenditures,
such as operating new bureaucracies in the regions, and to support the transfer in each
region of thousands of civil servants from central government rosters to the regional
governments (GTZ, 2001). For example, in two districts in Central Java, it is
estimated that upwards of 86 percent of the new funding has gone to pay civil service
salaries (MacClellan, 2001). Thus, very little new revenue will be going to fisheries
management and conservation.
5.3.3 Access Rights

It has been clearly stated by FAO (1995b) in the Code of Conduct of Responsible
Fisheries paragraph (10.1.3) that “States should develop, as appropriate, institutional
and legal frameworks in order to determine the possible uses of coastal resources and
to govern access to them taking into account the rights of coastal fishing
communities…”. In other words, the FAO is suggesting that nations need to regulate
property rights, not only within fisheries but also related to coastal resources, in
general.

Rights in a fishery define particular activities that the fishers are authorised to
undertake and the proportion of the fish catches that are consciously allocated by the
government. For instance, a right may provide the authority for a fisherman to operate
in a specific fishing ground or fishery. Rights can also be used to provide fishers with
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an incentive for long-term sustainability and greater stewardship (Cochrane, 2002).
Further, an access right can be used to allow a vessel to be used in a managed fishery
for the purposes and under the constraints specified in a management plan (FAO,
2005)

With regard to fisheries management and the process of decentralisation, if a province
or district places restrictions on the entry of outsiders, a fundamental change in the
character of Indonesian fisheries may occur. The restrictions may consist of outright
bans on outsiders, charging them extra fees, or placing extra gear or vessel
requirements beyond those mandatory for local residents. This would alter one of the
basic characteristics of fisheries in Indonesia, the open access nature in which there is
generally no preferential treatment of groups of fishers. This major shift is described
in an ADB/Co-Fish document (Diraputra, 2001) as follows:

“The idea of establishing local boundaries on the sea is not fully in conformity with
the grand concept of Archipelagic Outlook or Wawasan Nusantara. According to this
grand concept, the sea as liquid media is perceived to be functioning as a unifying
factor to make the existing thousands of Indonesian islands get together to form a
single unit of land and water. Therefore, for whatever reasons, any efforts to establish
territorial divisions within the marine space of the Indonesian Archipelago will be
contrary with the grand concept of national unity of the country as a whole.“
It should be pointed out that Law No. 31/2004 gives the Minister responsible for
fisheries the power to make decrees and regulations on many aspects of fisheries
including fishing gear, technical specifications of fishing vessels, amount of fish
catch, and prohibitions dealing with size of species, fishing grounds, zones and
seasons, but not specifically about restricting the access of certain groups of fishers to
resources. Nevertheless, there are some powerful arguments for restricted access,
including:
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•

Restricting access is a fundamental requirement leading to specific management
arrangements for individual fisheries. For example, lemuru fisheries in Bali strait.

•

One of the more effective cases of fisheries management in Indonesia seems to be
the Bali Straights lemuru (sardine) fishery where participation is limited to fishers
from only two areas.

•

Given the poor or non-existent enforcement in most Indonesian fisheries,
restricting access may be one of the few effective fisheries management tools
available.

•

Even if the enforcement situation could be strengthened, most other management
tools either do not address the issue of excess fishing pressure (i.e., zonation by
vessel size and gear type) or are ineffective at preventing excess effort (i.e., limited
licensing).

•

Restricting access results in special use rights for resident groups and those groups
have both an interest in enforcing these rights and a have a long-term interest in the
well-being of the resource. Both of these create favourable conditions for effective
fisheries management.

As part of the interviews held during field work for the current research, questions
about the possibility of restricted access were discussed with Provincial and District
Fisheries Service Officers. The biological characteristics of the fisheries were often
used as arguments against local management, in that the restriction of access would be
ineffective if the management area did not encompass the full distribution range of the
stocks.

It is urgent that national discussion be initiated as to whether, under the spirit of
autonomy, a change should occur from the present open access situation to more
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restricted forms of access right. Important high-level policy decisions are required to
consider limiting access as part of the decentralisation process. These decisions can
only be made by Indonesian leaders and considerations should include:
•

The social conflicts generated could be considerable, at least in the short term;

•

The position of fishers from land-locked districts should be taken into account;

•

Geographic proximity to the resource may not be the only legitimate criteria for
limiting access in a country with a long heritage of movement of fishers.

Further, the lower levels of government can be empowered to make fisheries
management decisions that fall somewhat short of the power to exclude outsiders.
Two of these possible schemes are:
•

A system mentioned by several DGCF staff which roughly mirrors the UNCLOS
provisions of the United Nations on the obligations to permit foreign fishing
activity. That is, the fishery resources of the provinces or districts are for the use
of local residents, except in the case where the resources are being under-utilized,
in which case outsiders would be allowed to harvest the surplus;

•

A system in which the local government is allowed to make management rules for
the exploitation of fisheries resources. The idea is that this low level of
government is the most familiar with the resource, with the issues associated with
exploitation, and has a genuine long-term interest in the well-being of the
resources. The local rules are, however, applied equally to all groups of fishers,
both local and outsiders, and therefore there is no preferential access for any
group.
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A policy on the possible restriction of access should be made at a high governmental
level after considering the relevant factors and wide public discussion (Satria and
Matsuda, 2004; Dirhamsyah, 2006; Siry, 2006). There is some degree of urgency in
clarifying the situation, because the longer it takes for the national government to
articulate a clear policy on the issue, and the greater the expectations will grow at the
lower levels of government. According to district level officials, the incidence of local
fishermen taking violent action against intruding fishers from other districts or
provinces is increasing and national authorities need to articulate a degree of
restriction on outsiders. For example, in the 1970s, the expansion of commercial
trawling for shrimp from East Sumatera to South Coast of Java (i.e., in Cilacap,
Central Java) contributed significantly to localized over-exploitation of inshore
demersal fishery resources and created a severe conflict among fishers. The artisanal
fishers were at a disadvantage in competing with the trawlers. The competition led to
severe conflict, including the death of many artisanal fishers, whose boats were
rammed by trawlers and the destruction of many wooden trawlers by the artisanal
fishermen. The south coast of Java was the most affected by these wars at sea. The
anti-trawl sentiment was so high that even government research vessels using trawls
for stock assessment could not be assured protection by the authorities (Kurien, 1988).
These incidents suggest the form of restricted access may be acceptable in some areas.
5.4. CURRENT MANAGEMENT OF THE JAVA SEA FISHERIES

The working definition of fisheries management as it appears in the FAO Technical
Guidelines for Responsible Fisheries No. 4, is “the integrated process of information
gathering, analysis, planning, consultation, decision making, allocation of resources
and formulation and implementation, with enforcement as necessary, of regulations or
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rules which govern fisheries activities in order to ensure the continued productivity of
the resources and accomplishment of other fisheries objectives” (FAO, 1997). In
simple terms, one could define it as the management of fisheries to ensure responsible
and sustainable fishing. This requires a good understanding about the biology and
dynamics of the fisheries covering the resources, the users and their behaviour, the
industry including fishing and the environment.

In order to better understand the perception amongst stakeholders of fisheries
management, interviews have been conducted with both fisheries service officers and
fishers throughout the fish landing ports of the Java Sea (see Chapter 2 for Methods).
The data collected during September 2001 to March 2002 is still valid because there is
no significant changing in the fisheries management system in Indonesia. The results
of these interviews are summarised below (Table 5.1).
Table 5.1. Responses of fisheries service officer and fishermen concerning the Java
Sea demersal fisheries in terms of their understanding of the fisheries
management arrangements, policies and laws. Source: Primary data
gathered from field observation
The main topics of question
Fisheries service officer
a.1 Definition and
interpretation of
management objectives
stated in the fisheries law
a.2 Constraints to achieve the
management objectives
a.3

a.4

Fisheries management
under the new law of
autonomy
Management system for
responsible fisheries

Institutional
level

Numbers of
respondents

DGCF
Provincial
District
DGCF
Provincial
District
DGCF
Provincial
District
DGCF
Provincial
District

Fishers
b.1 The awareness of fishers
of resource management
b.2 Information expected
from administrator
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Clear

Response
Un%
clear

%

3
7
24

3
2
19

100
29
79

0
5
5

0
71
21

3
7
24
3
7
24
3
7
24

3
1
23
3
0
0
3
4
0

100
14
96
100
0
0
100
57
0

0
6
1
0
7
24
0
3
24

0
86
4
0
100
100
0
43
100

448

296

66

152

34

448

317

71

131

29

Based on these interviews (Table 5.1) it was clear that most of fisheries service
officers, at all levels, were surprisingly clear in understanding the definitions of
fisheries management objectives, as stated in the fisheries law, although they have
some different interpretations of the implementations. They also clearly understood
the constraints in achieving the objectives of fisheries management, such as the
complexity of management institutions and problems of lack of human resources.

In contrast, most of them were not clear in understanding of the operation of fisheries
management under the new law of autonomy and were still looking for guidance from
the central government. None of the district fisheries officers appeared to understand
the concept of responsible fishing. Meanwhile, the majority of fishers, as well as
administrators at all levels realised the need to manage the resource. However,
discussions during interviews with the fisheries officers indicated that there was
inconsistency in interpreting the fisheries management objectives when confronting
real world situations.
5.4.1. The Role of the Central Government
Fisheries management within the Java Sea falls within the jurisdiction of the Central
Government, 7 Provincial Governments and 31 Districts Governments. The role of
these governments is discussed below.

The emerging role of the central government, under Act No. 22/1999 and its
regulations, is to develop guidelines and policies for fisheries in territorial waters,
rather than directly control and manage activities. Specifically, the central government
can establish policies and guidance under Article 7(2) of Act No. 22/1999, and can
enforce laws and regulations under Article 7 of Regulation No. 25/2000.
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With regards to management of fishing vessels, the Ministry of Marine Affairs and
Fisheries Regulation No. PER. 05/MEN/2008 stated that the Central Government has
authorisation to issue fishing licenses for fishing vessels greater than 30 GT. With
implementation of this regulation at the regional level, additional policies emanating
from the national government may increasingly have little meaning or application in
the regions. In addition, with budgetary and financial matters now being exercised
almost completely at the regional level, national policy is likely to be given even less
attention in regional government decision-making and budget allocations. Any
national policy related to fisheries in territorial waters must necessarily be broad and
general enough to cover regional differences, thus creating room for differing regional
interpretations and making efforts for consistent enforcement and compliance by the
national government extremely difficult. Thus, under the present arrangement, most
fisheries management within territorial waters is carried out by provincial and district
government whereas compliance remains a central government function.

In addition, central government should: (i) provide assistance to provincial and district
governments to develop fisheries management plans that meet the Code of Conduct of
Responsible Fisheries (CCRF) requirements; (ii) formally approve those plans that
meet a required standard and (iii) provide the incentives and benefits to any regional
government with an approved plan. Within any fisheries management framework,
regional governments would need to have broad latitude to develop plans that suit
specific local needs. In order to produce fisheries management plans, the central
government through DGCF will need to provide accurate and reliable data and
information, as a basis to understanding the fisheries and developing strategies. Under
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the current management structure, data and information is produced by DGCF
annually, as shown in the Figure 5.1 (see also Chapter 4).

Although DGCF presents very detailed fisheries statistics, the drawback in the data
and information being published, among others, is that there is no biological
information about each species recorded, fishing grounds and catch by fishing gear or
effort. As a result, as discussed previously in Chapter 4, it is difficult to use the
DGCF’s fisheries statistics directly for describing fisheries and assessing the stocks,
other sources of information are required.
MANAGEMENT STRUCTURE
Directorate General of Capture Fisheries
Secretary of Directorate General of Capture Fisheries
Directorate Fishery Resource Management
Directorate Fishery Business Services (Licensing)
Directorate Fishing Vessel and Fishing Gear
Directorate of Development Fisheires Business

FISHERIES DATA PROVIDED
1

Number of marine fishing establishment by size of management, coastal area
and Province

2

Number of marine fishers, coastal and Province

3

Number of marine fishing vessels by size of vessels, coastal area and Province

4

Number of marine fishing gears by type and size, coastal area and Province

5

Marine fishery production by species, coastal area and Province

6

Marine fishery production by type of fishing gear, coastal area and Province

7

Value of marine fishing production, coastal area and Province

8

Disposition of marine fisheries production by type of disposition, coastal area
and Province

9

Product of preserved and processed marine fishery by product of processing,
coastal area and Province

10

Marine fishery production bt quarter, coastal area and Province

Figure 5.1. Data and information provided to fisheries management authorities from
the Central Government through DGCF.
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In addition, provincial governments that surround the Java Sea need to define the
boundaries of the coastal and marine areas covered by their jurisdiction, in a way that
suits their particular needs. This would allow each district or provincial government,
through an open and participative process, to address the tremendous range of
biophysical and ecological differences experienced from region to region. The
boundaries could be defined in a number of different ways based on the variations,
ranging from narrow political or otherwise arbitrary boundaries, to broad ecosystembased boundaries, cover which also inland areas (Suominen, 1994). At the same time,
the central government should provide minimum standards and guidelines to regions
in defining the coastal area. For example, a minimum standard might require all
regional definitions to include ecological criteria, or it may direct Provinces to define
the coastal area using political boundaries such as the limits of the territorial sea.
Minimum standard guidelines would include a broad discussion of the methodologies
such as these for determining the extent of the areas covered by management plans as
well as other elements important to planning such as use of GIS or scales of maps.

In summary, the role for central government is (i) to assist the provincial and district
governments in developing the fisheries management plan in order to meet the FAO
Code of Conduct for Responsible Fisheries; (ii) to assist in capacity building of
provincial and district government staffs to increase the accuracy of data and
information required for fisheries management. These roles are currently poorly
implemented due to lack of a clear management framework and understanding of
responsibilities.
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5.4.2. The Role of the Provincial Governments
There are 7 Provincial Governments with jurisdiction over parts of the Java Sea,
namely: Lampung, West Java, Jakarta, Central Java, East Java, South Kalimantan and
Central Kalimantan.

According to Article 21 (1) of Ministry Marine Affairs and Fisheries Regulation No.
PER.05/MEN/2008, the Governor of a province is given the authority to issue a
fishing license for fishing vessels of a size greater than 10 GT up to 30 GT, to operate
in the administrative region under his/her jurisdiction and not those funded by foreign
capital and/or use foreign labour.

The role of the Provincial Governments still needs to be defined explicitly, as their
authority under the regional autonomy laws remains ambiguous. For example,
provinces have authority to manage cross-jurisdictional issues involving multiple
districts. However, it will be very difficult to find an issue in marine resource
management that does not cross the jurisdiction of more than one district. This is
especially true in fishery resources management where the resources are mobile and
where there is often a strong connection between terrestrial activities and impacts on
water quality and resources. Even within the four mile sea territory under jurisdiction
of the districts, provinces could argue that they should manage activities that affect all
district waters.

Regardless of the authority that the province appears to have, actually implementing
that authority may prove extremely difficult, since it has relatively little additional
funding for fisheries management under Act No. 25/1999. The distribution of
revenues, particularly revenues derived from natural resource consumption, is
distributed between the central government and the districts. As a result, the role of
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the provinces will, almost as a matter of default, take on a tone of guidance and
policy, rather than actual management (Kaimudin, 2000). On cross-boundary issues,
they may have a stronger hand in shaping policies, coordinating activities, and settling
disputes, but it is doubtful it will amount to more than that. However, there is lack of
suitable fisheries management activities at provincial levels that could be used to
manage cross-boundary species within the region. This is reflected in the fisheries
statistical data produced annually by Provinces, which contains fisheries production
data, rather than data and information needed for fisheries assessment and
management (Figure 5.2).
MANAGEMENT STRUCTURE
Head of Province Marine and Fisheries Office
Head of Secretariat
Head of Marine, Beaches and Small Islands Division
Head of Capture Fisheries Division
Head of Aquaculture Division
Head of Marine and Fisheries Business Division

FISHERIES DATA PROVIDED
1

Number of fisheries establishment

2

Number of fishers by category

3

Number of fishing vessels by size and category

4

Number of fishing gears by tipe

5

Production by species

6

Production by fishing gear

7

Number of fishing trip

8

Value of fish production

Figure 5.2. Data and information provided by fisheries management authorities at the
provincial level.
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With respect to fisheries management planning, the provinces could prepare
guidelines and standards to elaborate upon the central government guidelines. The
preparation of more specific guidelines by a province is a function that could be
requested by central government, especially if funding could be allocated to the task.
Given the breadth and generality of guidelines and standards that will come from the
central government, more specific guidelines and standards from the provincial
government could prove very useful. The differences among provinces that must be
addressed in fisheries management are enormous. In the Java Sea region, there is a
great difference among provinces in information access, resource wealth, industrial
and manufacturing base, and urban and rural development. For instance, during the
period 1985–2008, the largest proportion of demersal fish production among
provinces surrounding Java Sea was from Central Java (Figure 5.3). These differences
between regions could be more adequately addressed at the provincial level than at the
central level. Further, provinces could review district plans and package them to
facilitate central government approval of them. Even if provinces do not have formal
control over district decision-making, they could play important roles in facilitating
and coordinating review of district plans by the central government. Provinces could
also make recommendations both to local and central governments as to
improvements to the plans in terms of local conditions or broader inter-district, interprovince or inter-sectoral coordination.

112

4%

4%
11%

Lampung

4%
Jakarta
West Java

26%
15%

Central Java
East Java
South Kalimantan

Central Kalimantan

36%

Figure 5.3. The proportion of demersal fish resources among provinces in the Java
Sea. (Source: DGF, 1984-2000 and DGCF, 2001-2010).

With these general responsibilities, the provinces surrounding Java Sea, with
agreement of the districts, could manage demersal fishery resources either in lieu of
the district or jointly with the district. In the event that a district does not have
adequate authority for fishery resource management, the national program can provide
that the district allow the province to assist it in meeting its responsibilities. Such an
arrangement would be an innovative but powerful use of the delegation of authority
under Articles 3 and 4 of Regulation No. 25/2000. An example of this type of
fisheries management is in Western Australia, where there are five pieces legislation,
namely (i) Fish Resources Management Act 1994, (ii) Pearling Act 1990, (iii)
Fisheries Adjustment Schemes Act 1987, (iv) Fishing and Related Industries
Compensation (Marine Reserves) Act 1997, and (v) Fishing Industry Promotion
Training and Management Levy Act. Under these Acts, the Minister establishes the
statutory and policy framework for fisheries management, while the office of the
Executive Director carries out the day-to-day aspects of administration (see
http://www.fish.wa.gov.au/docs/pub/LegislationHow/index.php).
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In summary, the role of provincial governments in respect to the Java Sea could be: (i)
manage fisheries under cross-jurisdictional of multiple district governments; (ii)
change the objective of data collection, i.e., from the need to provide production data
to the fulfilment of fisheries assessment and management objectives; (iii) review
districts fisheries management plans and package them to facilitate approval from
central government.

5.4.3. The Role of District Government
The authority to manage small scale fishing vessels is left to the district government.
It is stated clearly in the Ministry of Marine Affairs and Fisheries Regulation No.
PER. 05/MEN/2008 Article 21(2) that the Regents/Mayors are given authority to
issue fishing licences for fishing vessel of the size of 5 GT up to 10 GT that operate in
the fishery management region under their jurisdiction and are not using foreign
capital and/or foreign labour.

Under Act No. 22/1999 and its regulations, the districts become a major stakeholder
in fisheries management. Except for the few areas of governance withheld under Act.
No. 22, they essentially have authority for all decision-making within their
jurisdiction, unless otherwise stipulated by central government regulation, or in
certain circumstances where the province has been given authority.

Compared with central and provincial governments, districts surrounding Java Sea are
best positioned to develop demersal fishery management programs tailored to local
contexts, resource supplies and public aspirations and values. Districts are close
enough to the resources and its users at the local level, and yet still large enough to
coordinate among neighbouring villages. It is incumbent that any management
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program developed at broader levels of government provide for meaningful
participation down to the most local level. However, through sub-district offices, the
districts generally have strong connections with village and sub-village governing
bodies. In general, development of fisheries management plans must be done in close
cooperation between district and village governing bodies, and include all
stakeholders, public and private.

The key position of district governments is also reflected in the fisheries data and
information collected at this level in that this data may be useful for stock assessment
as shown in Figure 5.3. Compared to the provincial and central levels of government,
the district fisheries statistical information is divided into 3 forms: a survey form,
estimation form and reporting form. Under the Yamamoto design (Yamamoto, 1980),
the data recorded on the survey form is taken from villages. Thus, the district data is
the most useful for stock assessment. Although the district data seems to be very
detailed, it is often not easy to use due to a lack of adequate documentation and poor
data quality and checking.

With regard to Java Sea demersal fisheries management, within the framework
established by the central government, districts may develop the necessary procedural
mechanisms for coordination and collaboration, similar to cross-sectoral coordination
established at the central government level, and this could ensure that the
requirements outlined in the national guidelines are satisfied. Beyond satisfying those
minimal requirements, districts would have flexibility to structure management plans
in whatever way best met local needs and conditions, and to use whatever
mechanisms judged locally appropriate to satisfy the broader goals and objectives of
the national fisheries management program.
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While the district is the most logical level for management of inshore coastal and
marine resources, it might be argued that it is not the most logical level for
coordination with the central government. Dealing individually with the 31 districts
surrounding Java Sea, would create a tremendous logistical challenge for the central
government in providing assistance, approvals, and monitoring each individual
management program. In this regards it seems essential that provincial governments
play an important role in co-ordinating the fisheries management authorities of the
district governments.
MANAGEMENT STRUCTURE
Head of District Marine and Fisheries Office
Head of Administration Division
Head of Inland Fisheries Division
Head of Marine Fisheries Division
Head of Fisheries Extension Division

Fisheries Data Provided
1
2

Form
Code

Powered boat card
Complete list of fishing households in sample village

SL-1
SL-2

3

Reporting form by fishing company or fish auction market

SL-3

4

Survey form for number of trips on sample day and for selection of sample trip

SL-4

5

Estimation of catch at major landing center on sample day

SL-5

6

Estimation of number of trips and catch in sample village

SL-6

7

Estimation of No. of fishing establishments, fishing boats and fishing units

EL-1

8

Estimation of No. of trips and total catch (L-II survey)

EL-2

9

Estimation of No. of trips and total catch (L-III survey)

EL-3

Estimation for value of catch

EL-4

11

Estimation of catch landed by original provinces of fishing boats

EL-5

12

Estimation for disposition of catch and production of fisheries commodities

EL-6

13

Number of fishing establishments, fishing boats and fishing units

LL-1

10

14

Number of trips by type of gear and by size of boat

LL-2

15

Catch by type of gear and by species and value of catch by species

LL-3

16

Catch by original provinces of fishing boats

LL-4

17

Disposition of catch and quantity of fisheries commodities produced

LL-5

Type of
forms

Survey
form

Estimation
form

Reporting
form

Figure 5.4. Data and information provided by fisheries management authorities at the
district level.

116

5.4.4. Integrated Management Approaches
There are generally some underlying reasons for the large number of conflicts, gaps
and overlaps in Indonesian laws. Indonesian laws themselves are often vague and so
broad that dealing with fisheries management conflict often arises even within a
single law (Dirhamsyah, 2006). For instance, in the Fisheries Law No. 31/2004
related to fisheries management, Article 8 (1) prohibits damage to the marine habitat,
however, there is Presidential Decree No. 39/1980 that allows bottom trawls to
operate in the Arafura Sea, which could be very destructive to surrounding habitat.
The Indonesian Government recognises the premise that laws enacted later in time
take priority over laws enacted earlier in time, and laws that are more specific take
priority over laws that are more general. However, these rules of legal interpretation
are not often codified, so there is no consistent application by the judiciary.

Furthermore, the rules that are well codified in a typical law are often extremely
weak. Each law states that the previous laws remain valid, unless specifically in
conflict with the new law. Rather than explicitly replacing one law for another, the
law offers only an implicit replacement. Such an implied repeal is often very difficult
to interpret. In addition, where conflicts do arise, they are generally not resolved
through the judiciary. Rather, they historically have been resolved with the issuance
of a Presidential Decree or Ministerial Decree. This approach makes a highly
politicised legal system with little certainty, as opposed to an approach in which the
judiciary resolves disputes and adheres to its own precedent (Heydir, 1984). These
conflicts are exacerbated in marine and coastal management issues because this
management involves a particular bio-geographic space in which many sectors
operate rather than focusing on activities within a particular sector (Purwaka, 1995;
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Putra, 2001). Since the mid 1990s, there has been a growing realization that greater
autonomy and community-based governance was likely to be more effective in
protecting the environment (CIDE, 1995; White et al., 1994).

In addition, a balance of conservation and use of marine fishery resources needs to be
achieved, for the benefit of present and future generations dependent on these
resources. There are also fundamental concepts that apply generally to coastal
resource management, regardless of regional differences (Clark, 1996). There is a
great need to convey these principles and concepts to the regions through national
guidance and direction, before irreparable damage of these natural resources occurs.

The demersal fishery resources of the Java Sea are shared among fishers from 7
different provinces and 31 different districts. Consequently, it would be difficult for
each provincial government to manage these shared resources, as management of
fishery resources should be based on a unity of stock. Therefore, these resources
should be managed collaboratively with the other related provincial governments and
the central government. Stakeholders need to be involved in a co-management and
integrated framework in order to achieve the objective of the management efficiently.
The co-management involves the sharing of responsibility and/or authority between
the government and resource users/community to manage the fishery or resource
(Pomeroy & Williams, 1994). In some respects, fisheries management of the Java Sea
would benefit from an arrangement that allowed the establishment of Management
Advisory Committees (MACs), to integrate the different levels of governments, as
adopted in many other counties (e.g., Australia) and similar to the process used in the
management of the Bali Sardinella (Sardinella lemuru) in Bali Strait, Indonesia
(Anonymous, 1999).

118

The information and discussion of the current fisheries management arrangements
could be used to develop a preliminary framework for fisheries policy and
management of the Java Sea, which can also be used to identify gaps in existing
legislation and regulations. This framework is presented schematically below (Figure
5.5).

Tasks :

4 nm

12 nm

200 nm

District
Government

Provincial
Government

Central
Government

• Record and
monitor catch by
species by gear,
number of
unlicensed
fishing boat (<
10GT) and all
landing activities.
• Develop
procedure and
mechanism for
coordination &
collaboration
between
neighbor district.
• Establish data
exchange among
districts.

• Control and record the
fishing activity of vessel
size between 10‐30 GT
including their catch.
• Change the objective of
data collection (to meet
the fisheries
assessment and
management)
• Manage fisheries under
cross‐jurisdictional of
multiple district
governments.
• Review districts
fisheries management
plans and package
them to facilitate
approval from central
government.

• Control and record the fishing
activity of vessel size between >
30 GT including their detail catch.
• Assist the provincial and district
governments in developing the
fisheries management plan in
order to meet the FAO Code of
Conduct for Responsible Fisheries
Management
• Assist the capacity of provincial
and district government staffs to
increase accuracy their data and
information which required for
fisheries assessment and
management
• Manage fisheries under cross‐
jurisdictional of multiple
provincial governments.

Figure 5.5. Schematic diagram of a possible fisheries management framework for
Indonesian demersal fisheries of the Java Sea.

119

5.5. CONCLUDING REMARKS
Apart from the decentralisation issue, implementation of a management framework
for the Java Sea demersal fishery has so far suffered from various weaknesses
which, to some extent, are very much related to the complexity of management
institutions in Indonesia, a lack of information required for management and a lack
of capacity to implement management particularly at the provincial and district
level. These issues are summarised below.

Considering the large expanse of Indonesian waters and Ministerial Regulation No.
PER.01/MEN/2009 on the establishment of FMAs, there is a need to strengthen the
present institutions in the Java Sea FMA through the establishment of institutional
branches within the region. Assessment of fisheries resources and their exploitation
needs to be continually updated. Monitoring, Control and Surveillance (MCS), as an
integral part of management activities, needs to be strengthened within fisheries
institutions to enable DGCF to enforce the rules and regulations.

Data on the catch and effort in the demersal fisheries needs to be improved in terms
of accuracy and reliability; routinely collected and updated from time to time in
order to enable in assessing the dynamics of the fisheries and the impact of fishing
activities on the resources. Independent resource surveys, exploratory fishing and
other related research effort are essential for stock assessment. In the context of data
and information gathering, there is also a need for DGCF to have close cooperation
with Research Institutions, Enforcement Agencies, while DGCF should strengthen
its Statistical Units.
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A strong management institution certainly demands good and qualified personnel, not
only able to deal with the biological, technical and socioeconomic aspects of the
fisheries, but also aware of political issues which in many cases are important factors.
Close cooperation with fishers, as well as with the industry bodies is also important in
understanding overall issues in fisheries. These issues indicate challenges that the
Government is and will be facing in the future in the context of fisheries development.
Strengthening of fisheries management should be high priority on the Government's
agenda in its effort to attain sustainable fisheries development and management.
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Chapter 6
CONCLUDING REMARKS AND RECOMMENDATIONS
6.1. CONCLUDING REMARKS
The aim of this chapter is to provide overall conclusions, as well as suggestions for
improvement, intended to guide further research and, more importantly, enhance the
implementation of fisheries assessment and management in Indonesia.

In this thesis, I have carried out a detailed study of many legal aspects related to
fisheries management in Indonesia with an emphasis on the Java Sea demersal
fisheries. This has also involved a compilation and analysis of existing data and
information available and an interview based investigation of fishing activities
undertaken in Java Sea region.

In Chapter 1, the information requirements for the effective management of Java Sea
demersal fisheries were discussed and reviewed. As background to this research, the
Indonesian Marine Capture Fisheries has been critically reviewed including the
importance of fisheries in Indonesia as a food resource, current management and
policy challenges, and existing data sources. In this review, particular emphasis was
placed on the Java Sea fisheries. In addition, the research objectives and general
approach were presented at the end of this chapter.

In Chapter 2, the research methodology adopted for the investigation of the Java Sea
fisheries was presented. This chapter also provided details about the area of the study,
which covered the seven provinces and third-one districts surrounding Java Sea, and
the timetable of data collection during fieldwork. Field survey of fishing activities
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conducted through interview with the fisheries officers at all levels, fishers at landing
places and observations on the fishing vessels operating throughout the region.

In Chapter 3, available information concerning the current stock status of demersal
resource in Java Sea was summarised. It was clear that there is an urgent need for the
fisheries management authority to manage the resources in Java Sea and that there is
an indication that the fish stocks has already been fully exploited, and many
individual species are probably overexploited. In order to underpin the
implementation of legal, policy and management framework, the fisheries
management plan for each FMA including estimation of resource potential and its
allowable catch is the highest priority, including the regulation of fishing gears used
in the region. Improvements to existing enforcement measures, through a Ministerial
Decree, are needed to identify unlicensed vessels or abuse to the licensing system.

In Chapter 4, some of the limitations and deficiencies in data collection were critically
reviewed, such as the aggregation of data and the various methods of estimating the
catches. Fisheries production statistics and effort data were presented, which often
show very significant fluctuations between years. There was no information provided
in existing government reports to explain the methods used to compile these statistics
or data of sufficient quality to be used in assessment of exploited species.

In order to meet the requirement of demersal resources sustainability, it was
recommended that a program for increasing the resources devoted to catch monitoring
at the lower levels of data collection (District) be develop and implemented. The
collaborative program should involve a mixture of scientific monitoring (e.g., size
composition of important exploited species) and basic catch and effort data. The
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bycatch of the shrimp fishery and impact on ecologically related species needs to be
determined to meet the increasing international requirements.

In Chapter 5, the issues related to development of fisheries powers and jurisdictions
were reviewed. The Java Sea demersal fishery management has suffered from
various weaknesses which, to some extent, are very much related to issues in the
areas of management institutions, information base for management and lack of
human resources.

Considering the large expanse of Indonesian waters, the large numbers of fishers
and vessels and Ministerial Regulation No. PER.01/MEN/2009 on the establishment
of FMAs, there is a need to strengthen the present institutions in the Java Sea FMA
through the establishment of sub institutional branches in the regions. Assessments
of resources and their exploitation need to be continually updated. Monitoring,
Control and Surveillance (MCS), as an integral part of management activities, needs
to be strengthened within fisheries institutions to enable DGCF to enforce the rules
and regulations.

Catch and effort data for the demersal fishery needs to be improved in terms of
accuracy and reliability, routinely collected and updated from time to time in order
to enable assessment of the dynamics of the fisheries and the impact of fishing
activities on the resources. Results of resources surveys, exploratory fishing and
other related research efforts are essential for stock assessment. Since the market
force is the driving force for fisheries development. In the context of data and
information gathering there is a need for fisheries management agencies to have
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close cooperation with research institutions, universities and enforcement agencies,
as well as a strengthening of statistical capability.

A strong management institution demands good and qualified personnel not only
able to deal with the biological, technical and socioeconomic aspects of the fisheries
but also being aware of political issues which in many cases are important factors.
Close cooperation with fishermen as well as with the industry is also important in
understanding overall issues in fisheries.

These issues indicate challenges that the Indonesian Government is, and will be,
facing in the future in the context of fisheries development. Thus, the need for
government agencies to strengthen fisheries management and its corresponding
institutions is urgent. Strengthening of fisheries management should be a high
priority on the Government's agenda in its effort to attain sustainable fisheries
development and management.
6.2. Recommendations for Future Research
The current research has revealed a picture of gaps in policy, legislation and
regulation, as well as in the basic information needed to achieve the sustainability of
fish resources in the Java Sea. The previous chapters presented some suggestions
regarding the further research, such as a study on the best means of implementing
fisheries assessment and management at the district and provincial levels. One of the
most important research directions would be the development of national and
provincial guidelines and procedures for development of fisheries management plans.

Fisheries management plans need to be introduced at regional and individual fisheries
levels, and should include an assessment of individual fisheries. Subjects such as
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fishery objectives, conservation and management measures, harvest levels,
overfishing criteria, fishing gear restrictions, segmentation of fishing fleet, catch
restrictions and monitoring and reporting, need to be addressed. A first step toward
developing fisheries management plans will be an increase in the capacity of
government and other agencies to undertake the necessary activities.
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Appendix 1. Profiles of respondents in the survey area

Officer
Province/
Institution
DGCF
West Java

Jakarta
Central
Java

East Java
Central
Kalimantan
West
Kalimantan
Lampung
Total

District

Serang
Tangerang
Bekasi
Karawang
Indramayu
Cirebon
Jakarta Utara
Brebes
Tegal
Pemalang
Pekalongan
Kendal
Semarang
Jepara
Rembang
Tuban
Bangkalan
Pangkalanbun
Kota Baru
Pelaihari
Ketapang
Pontianak
Lampung Timur
Panjang

Fisher

N
(person)

Age
(year)

Education
Level

3
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
24

42-59
46
39
41
34
37
33
40
32
44
28
31
33
46
42
41
37
33
29
41
47
35
34
38
48

BSc - MSc
Bsc
Bsc
Bsc
Bsc
Bsc
Bsc
Bsc
Bsc
Bsc
Bsc
Bsc
Bsc
Bsc
Bsc
Bsc
Bsc
Bsc
Bsc
Bsc
Bsc
Bsc
Bsc
Bsc
Bsc

N
(person)

Age
(year)

Education
Level

4
2
6
8
37
22
5
42
20
28
16
19
7
33
20
37
10
14
8
11
19
18
13
22
424

24-29
20-32
18-34
21-48
16-56
16-48
32-41
16-54
19-49
22-50
22-47
27-51
25-50
15-53
21-56
15-58
24-31
19-37
30-42
24-41
20-39
21-49
19-41
24-37

PS - HS
PS – HS
PS – HS
PS – BSc
PS – HS
PS – HS
PS – BSc
PS – HS
PS – BSc
PS – BSc
PS – BSc
PS – BSc
PS – BSc
PS – HS
PS – HS
PS – HS
PS – HS
PS – BSc
PS – HS
PS – HS
PS – HS
PS – HS
PS – HS
PS – HS

Note: PS = Primary School; HS = High School; BSc = Bachelor Degree and MSc =
Master Degree
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Appendix 2. The species composition identified at landing places and species group listed in the DGCF statistical book

Number of
species at
landing
places

Species group listed in the DGCF statistical book
No.
Local name
1

Manyung

English name

2

Giant catfish

Family and species identified at landing
places
Family
Ariidae

Species
Arius thallasinus
Arius maculatus

2

Ikan sebelah

2

Indian Halibut/Queensland halibut

Psettodidae

Psettodes erumei
Brachypleura novaezeelandiae

3

Lolosi biru

Blue and gold fusilier

1

Caesionidae

Caesio caerulaurea

4

Kuwe

Jack trevallies

7

Carangidae

Alepes djedaba
Alepes melanoptera
Alepes vari
Atropus atropus
Atule mate
Caranqoides malabaricus
Caranx sexfasciatus

5

Bawal hitam

Black pomfret

1

Carangidae

Formio niger

6

Bawal putih

Silver pomfret

1

Stromatidae

Pampus argentus

7

Kakap putih

Barramundi/Giant sea perch

1

Latidae

Lates calcarifer

8

Beloso/Buntut kerbo

Greater lizardfish

1

Synodontidae

Saurida longimanus

9

Ikan lidah

Tongue soles

1

Soleidae

Zebrias synapturoides
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Appendix 1. (continued)
Number of
species at
landing
places

Species group listed in the DGCF statistical book
No.
Local name

English name

Family and species identified at landing
places
Family

10
11
12

Ikan gaji
Ikan nomei/Lomei
Peperek

Sweetlips
Bombay duck
Slipmouths/Pony fishes

1
1
5

Haemulidae
Synodontidae
Leiognathidae

13
14

Lencam
Kakap

Emperors
Red snappers

1
3

Letrinidae
Lutjanidae

15
16
17
18

Belanak
Biji nangka
Kurisi
Kurau

Mangrove/Blue-spot/Blue-tail mullet
Yellow-stripe goatfish
Ornate threadfin bream
Four finger threadfin

1
1
1
3

Mullidae
Mullidae
Nemipteridae
Polynemidae

19

Kuro/Senangin

Threadfins

3
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Species
Pomadasys furcatus
Harpadon nehereus
Leiognathus bindus
Leiognathus equulus
Leiognathus elongatus
Leiognathus splendens
Leiognathus fasciatus
Letrinus lentjan
Pinjalo pinjalo
Lutjanus johni
Lutjanus vitta
Upeneus sulphureus
Mulloidichthys martinicus
Nemipterus hexodon
Eleutheronema tetradactylum
Polydactylus longipes
Polydactylus bifurcus
Polydactylus nigripinnis
Polynemus specularis
Polydactylus microstomus

Appendix 1. (continued)
Number of
species at
landing
places

Species group listed in the DGCF statistical book
No.
Local name
20

Kerapu

English name

5

Greasy rockcod/Estuary rockcod

Family and species identified at landing
places
Family

Species

Serranidae

Epinephelus tauvina
Epinephelus latifasciatus
Epinephelus fuscoguttatus
Epinephelus diacanthus
Plectropomus leopardus

21

Ikan beronang

4

Orange-spotted spinefoot

Siganidae

Siganus javus
Siganus canaliculatus
Siganus guttatus
Siganus spinus

22

Layur

2

Hairtails

Thrichiuridae

Trichiurus lepturus
Trichiurus ensiformis

23

Pari

5

Rays

Dasyatidae

Dasyatis margarita
Dasyatis pastinaca
Manta birostris
Mobula rochebrunei
Pteromylaeus bovinus

53

Total number of species observed
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